
For the best experience, open this PDF portfolio in
 
Acrobat X or Adobe Reader X, or later.
 

Get Adobe Reader Now! 

http://www.adobe.com/go/reader




From: Chavira, Raymond
To: Barquest, Bradley A UTCHQ; Parsons, Scott
Cc: Tom.Perina@CH2M.com
Subject: Draft Agenda for EPA/UTC Tech Meeting Tues March 18 3 PM
Date: Wednesday, March 12, 2014 5:14:00 PM
Attachments: dft_agda_PVOU_SZ_North_ tm_03.18.14.pdf


Brad and Scott,
 
We can add items as needed.   We should and review supplemental analysis on baseline data and
 discuss next steps, including when to proceed with the injection tests in light of a second round of
 baseline sampling.  We can patch in others as needed.
 
Ray
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San Gabriel Valley Superfund Site, Area 4 
Puente Valley Operable Unit 
SZ-North Technical Meeting 



 
March 18, 2014 



3:00PM – 4:00 PM 
 
 
San Gabriel Basin Water Quality Authority Office 
1720 W. Cameron Ave., Ste. 100 
West Covina, CA 91790 
(626) 388-5555 
 
Draft Agenda 
 
 
1) Technical Activities 



a) Reinjection 
i) Baseline Sampling Data  



b) Reinjection Pilot Tests 
2) Preliminary Design for Phase 1 System 
3) Project Timelines (Short-, long term) 
4) Next Steps/Action Items  
 
 













From: Chavira, Raymond
To: Bradley A Barquest (bradley.barquest@utc.com)
Cc: Parsons, Scott; Lee, Don; Tom Perina; John Dolegowski (john.Dolegowski@CH2M.com); Maldonado, Lewis
Subject: EPA Approval of Revised Groundwater Monitoring Work Plan First Event 2014 ( 27 August 2014) with


 Modifications
Date: Friday, March 28, 2014 5:16:00 PM
Attachments: GWM_WP_R2_20140327_rev3-28-2014.pdf


Mr. Barquest:
 
EPA has reviewed the March 27, 2014 revision of the Spring (First Half 2014) Puente Valley Operable
 Unit Shallow Zone North of Puente Creek Groundwater Monitoring Work Plan and associated
 Response to Comments.   
 
EPA approves the Work Plan (attached) as modified (see Table 3) to include hex chrome sampling
 throughout the PVOU.  EPA has exercised its authority under the Carrier Consent Decree Paragraph
 40 to modify the submitted document as described in Table 3 of the Work Plan.
 
Please commence the Spring (First Half 2014) groundwater monitoring event on 1 April 2014
  following the modified approved Final Work Plan (GWM WP R2 20140327 rev3-28-2014.pdf).   
 
If you have an questions, I can be reached at 415.947.4218.  For legal matters, please have counsel
 contact Lewis Maldonado at 415.972.3926
 
 
_______________________________________
Raymond Chavira
Environmental Scientist/Remedial Project Manager
EPA Region IX
75 Hawthorne Street, SFD-7-3
San Francisco, CA  94105-3901
(415) 947-4218
(415) 947-3528 fax
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1.0 INTRODUCTION 
 
On behalf of United Technologies Corporation/Carrier Corporation (UTC/Carrier), Tetra Tech 
has prepared this comprehensive work plan to perform the Spring 2014 (First Half 2014) 
groundwater monitoring and sampling for the Puente Valley Operable Unit (PVOU) Shallow 
Zone (SZ) North of Puente Creek.  This work plan was prepared in response to a request from 
the United States Environmental Protection Agency (USEPA).  UTC/Carrier entered into a 
Consent Decree with the USEPA to perform the interim remedial design (RD) and remedial 
action (RA) for the PVOU SZ North of Puente Creek in 2006.  In addition to the tasks that are 
required by and described in the Statement of Work (SOW) attached to the Consent Decree as 
Appendix D, UTC/Carrier has agreed to conduct groundwater monitoring on a semiannual basis 
while other Remedial Investigation (RI) and Feasibility Study (FS) activities are ongoing and 
prior to continuing the performance of the RD/RA activities that are required by the SOW and 
the Consent Decree.  
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2.0 OBJECTIVES 
 
The objectives for the First Half 2014 PVOU SZ North of Puente Creek groundwater monitoring 
and sampling event are summarized below:   



 Monitor and sample six Westernmost Plume monitoring wells per the USEPA-approved  
Westernmost Plume Area Monitoring Well Installation Work Plan (GeoTrans, 2005a) to 
assess the potential vertical and lateral migration of the Westernmost Plume. The 
Westernmost Plume monitoring wells are listed below.  



 MW6-20A 



 MW6-20B  



 OP-MW-01  



 OP-MW-02  



 OP-MW-04  



 OP-MW-06 



 Monitor and sample the eight PVOU Intermediate Zone (IZ) and PVOU Production Zone 
(PZ) wells that comprise the Mid-Valley Area Monitoring Well Network per the USEPA-
approved Mid-Valley Area Well Construction Work Plan (GeoTrans, 2005b) to monitor 
potential migration of contamination from the PVOU IZ to the PVOU PZ, and to provide an 
early warning of up-valley conditions that may eventually impact the Mouth of the Puente 
Valley (MOV). Mid-Valley wells are listed below: 



 MW6-44 



 MW6-45 



 MW6-17I 



 D-1 



 D-2 



 MW6-71 



 MW6-61 



 MW6-63  



 Monitor and sample PVOU SZ monitoring wells MW6-62, MW 6-64, and MW 6-65 as 
directed by the USEPA (USEPA, 2011) for VOCs by USEPA Method 8260B, 1,4-dioxane by 
USEPA Method 8270C, and low level perchlorate by USEPA Method 331.  These three 
PVOU SZ monitoring wells are located in the Mid Valley but are not part of the USEPA-
approved Mid-Valley Area Monitoring Well Network (USEPA, 2006).  The data quality 
objectives associated with these sampling activities are uncertain as they were not 
communicated by USEPA; 



 Monitor and sample 64 PVOU SZ and PVOU IZ monitoring wells located at the MOV to 
assess and monitor groundwater contaminant concentrations and distribution associated 
with the PVOU SZ prior to commencing operation, of Phase 1 (formerly referred to as the 
PVOU SZ Eastern Plume Early Action) and Phase 2 of the PVOU SZ North of Puente Creek 
Interim Remedy.  These 64 MOV wells are listed below: 
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MW6-18 MW-06 MW-17S MW6-17 VCW-01 
MW6-19 MW-08 MW-18D MW6-21 VCW-02 
MW-17D MW-09 MW-18S MW6-35 VCW-03 
MW-15 MW-10 MW6-09 MW6-36 VCW-06 
MW-01A MW-11 MW6-10 MW6-37 VCW-07 
MW-01B MW-12 MW6-11 MW-07 VCW-09 
MW-02 MW-13 MW6-12 MW-19 MP-20-4&5 
MW-03 MW-14 MW6-13 MW6-14 MP-21 
MW-04 MW-16D MW6-15 SW-04 P-1U 
MW-05 MW-16S MW6-16 SW-05 P-1UM 



MW8-1A MW8-1D MW8-2C MW8-3B P-1LM 



MW8-1B MW8-2A MW8-2D MW8-3C P-1L 



MW8-1C MW8-2B MW8-3A MW8-3D  
 



 Monitor and sample six PVOU SZ extraction wells and four multi-nested monitoring wells to 
facilitate the collection of adequate Baseline Water Quality data from which a determination 
concerning a Formal Approval for both the short-term (reinjection Pilot Test) and the long-
term use of the 13811 Amar Road, La Puente, California for the reinjection of treated 
extracted PVOU SZ North of Puente Creek Interim Remedy groundwater can be made.  The 
extraction and monitoring wells are listed below:  



S-05 S-11 MW8-2A MW8-3B P-1LM 
S-06 MW8-1A MW8-2B MW8-3C P-1L 
S-07 MW8-1B MW8-2C MW8-3D S-02A 
S-09 MW8-1C MW8-2D P-1U S-02B 
S-10 MW8-1D MW8-3A P-1UM S-03 



 
Extraction wells S-02A, S-02B, and S-03 have not been previously sampled for Baseline 
Water Quality.  Therefore, these three extraction wells will be sampled for the full list of 
analytes required by Los Angeles Regional Water Quality Control Board (LARWQCB) Order 
No R4-2007-0019, Revised General Waste Discharge Requirements for Groundwater 
Remediation at Petroleum Hydrocarbon Fuel, Volatile Organic Compound and/or Hexavalent 
Chromium Impacted Sites (File No. 01-116) (the General Permit). 
 
The other monitoring wells listed above, all of which are located in the PVOU SZ Eastern 
Plume, will be sampled for select analytes required by the General Permit based on the 
results of Baseline Water Quality sampling performed in December 2013 and January 2014 
(Table 1).   
 



 Collect groundwater samples from the following 56 monitoring wells located north of 
Puente Creek, and submit the groundwater samples to a state-certified laboratory for 
analysis for hexavalent chromium to assess the potential occurrence, magnitude and 
distribution of hexavalent chromium within the PVOU SZ North. Table 2 summarizes 
which wells have been sampled for hexavalent chromium and how often in 2012 and 
2013:  
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MW6-18 MW-06 MW-17S MW6-17 VCW-01 
MW6-19 MW-08 MW-18D MW6-21 VCW-02 
MW-17D MW-09 MW-18S MW6-35 VCW-03 
MW-15 MW-10 MW6-09 MW6-36 VCW-06 
MW-01A MW-11 MW6-10 MW6-37 VCW-07 
MW-01B MW-12 MW6-11 MW-07 VCW-09 
MW-02 MW-13 MW6-12 MW-19 MP-20-4&5 
MW-03 MW-14 MW6-13 MW6-14 MP-21 
MW-04 MW-16D MW6-15 SW-04 P-1U 
MW-05 MW-16S MW6-16 SW-05 P-1UM 



MW8-1A MW8-1D MW8-2C MW8-3B P-1LM 



MW8-1B MW8-2A MW8-2D MW8-3C P-1L 



MW8-1C MW8-2B MW8-3A MW8-3D MW6-20A 



MW6-20B OP-MW-01 OP-MW-02 OP-MW-04 OP-MW-06 
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3.0 SCOPE OF WORK 
 
Tetra Tech will perform the Spring (First Half) 2014 groundwater monitoring and sampling as 
described in this section and the following sections. The sampling plan is summarized in Table 
3. The rationale for the inclusion or exclusion of the 31 specific groundwater analytical methods 
that are associated with the PVOU SZ at each monitoring well are summarized in Table 4. 
 
3.1 PRE-FIELD PLANNING AND COORDINATION  



 
Pre-field planning and coordination activities will be performed prior to field mobilization. Pre-
field work activities include the following:  



   Coordinate site activities with USEPA, CH2M Hill, and UTC/Carrier, and coordinate/plan 
with project subcontractors;   



   Update the site-specific Health and Safety Plan (HASP) if needed. A copy of the HASP is 
provided as Appendix A; 



 Notify USEPA, City of Industry, City of La Puente, and Los Angeles County 
approximately two weeks prior to the start of field work; 



 



 Obtain permits. Comprehensive Environmental Response Cleanup and Liability Act 
(CERCLA) response actions are exempted by law from the requirement to obtain federal, 
state, or local permits related to any activities conducted completely on-site.  The field 
activities described herein will be conducted completely onsite (as defined by CERCLA), 
and therefore these activities are exempted by law from the requirement to obtain federal, 
state, or local permits.  In lieu of obtaining federal, state and local permits, the work 
proposed herein will comply with the substantive requirements of applicable federal, 
state, and local permits.  It is noted that, local municipalities and agencies have in the 
past required UTC/Carrier to obtain permits for the PVOU SZ CERCLA-defined onsite 
activities conducted within their respective jurisdictions, therefore UTC/Carrier will obtain 
permits from the following agencies: 
 



• Los Angeles County Department of Public Works Encroachment Permit;  
 



• Los Angeles County Flood Control District Permit;   
 



• City of La Puente Encroachment Permit; and 
 



• City of Industry Encroachment Permit.  
 



 Coordinate access to former Oakite property wells with the current property owners, 
Sigma Plastic and Seaquest Seafood Corporation; and  



 



 Implement additional traffic control measures by adding a traffic flag man for all work near 
136 California Street, City of Industry (monitoring well VCW-07) and notify USEPA 
approximately two or three days prior to sampling VCW-07.  
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3.2 MONITORING AND SAMPLING ACTIVITIES 



 
This section of the Work Plan provides a description of the proposed monitoring and sampling 
activities plan for the Spring 2014 (First Half 2014) PVOU SZ North of Puente Creek Monitoring 
and Sampling Event.  
 
3.3 WATER LEVEL MEASUREMENTS 



 
Groundwater level measurements will be collected from groundwater monitoring wells, 
extraction wells, and Westbay multiport monitoring wells. All water level measurements will be 
collected prior to sample collection. 
 
3.3.1 Monitoring Wells and Extraction Wells 



The following procedures will be used for measuring static water levels in monitoring and 
extraction wells with an electronic flat tape water level meter sounding device 



 



 Decontaminate any equipment that will come in contact with groundwater by washing the 
equipment with non-phosphate detergent; 
 



 If unusual pressure and/or odors are observed in the well, note it on the sampling form.  
Otherwise, proceed with water level measurements as described below;   
 



 Review the previous water level measurement, record it on the field sampling form, and 
notify the Project Manager, and locate the surveyors mark on the well;  
 



 Ensure that the water level meter is operating properly by depressing the test button; 
 



 Slowly lower the tape and weighted-probe into the well until the audio alarm can be heard 
and the indicator light is illuminated. Read the depth directly off the tape relative to the 
surveyors mark;   
 



 Verify the water level measurements by raising the sampling device, then lowering it 
again to re-measure the water level;  
 



 Record the water level depth reading the nearest 0.01 foot in the field sampling form 
(Appendix B); and  
 



 Remove water level measurement equipment and decontaminate with non-phosphate 
detergent before taking next measurement. 



3.3.2 Westbay Multiport Monitoring Wells  



The following procedures will be used to obtain pressure measurements from multiple intervals 
within a single Westbay multiport monitoring well:  
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 Westbay-well water level measurements will only be collected by field personnel who 



are either certified operators of Westbay equipment or have been trained by certified 



operators; 



 



 Verify that the required field equipment is available: Westbay MOSDAX sampler, 



sheave with counter and tripod, surface control unit and an electric winch (Appendix 



C); 



 



 Inspect the equipment for any damage. Release the location arm, the apparatus that 



will attach the probe to the well port, to verify that it extends smoothly. Repeat the 



release in a piece of casing to insure that the shoe, which is the stabilizing apparatus, 



is functioning properly;  



 



 Attach the probe to an electric winch and stabilize with a tripod. The tripod is equipped 



with a sheave and counter to allow easy lowering of the probe and a visual 



observation of the depth it has reached (Appendix C);  



 



 Lower the sampling probe, with the location arm retracted, to immediately below the 



lowest measurement port to be monitored; 



 



 Release the location arm. After the arm is released, the display should update and 



beep; 



 



 Raise the probe about 0.5 m (1.5 ft.) above the measurement port. If the probe is 



accidently lifted above the next higher coupling, it will be necessary to retract the 



location arm and lower the probe to below the measurement port and release the arm; 



 



 With the arm released, gently lower the probe until the location arm rests in the 



measurement port; 



 



 Record the pressure and temperature inside the casing; 



 



 Activate the shoe. The pressure on the display should change to the formation 



pressure. Record the formation pressure, temperature and pressure once the reading 



has stabilized. Retract the shoe after recording the pressure; 



 



 Calculate depth to water using the depth to measurement port, atmospheric pressure 



and pressure measured in port; 



 



 Continue up the casing to obtain pressure data from other measurement ports; and 
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 Take a final set of pressure and temperature readings at the surface. These should be 
similar to the initial pressure and temperature readings. 



3.4 GROUNDWATER SAMPLE COLLECTION METHODS 



 
Groundwater samples will be collected using the purge-and-sample method, low flow purge 
sample method, HydraSleeve bag sampling method, or Westbay sampling method as 
summarized in Table 3.  



Monitoring wells that are currently equipped with four-inch dedicated submersible centrifugal 
pumps (MW6-35, MW6-44, MW6-61, MW6-62, MW6-63, MW6-64, MW6-65, MW6-71) will be 
sampled using the purge-and-sample method utilizing a flow splitter on the discharge line to 
collect the groundwater samples. 



Monitoring wells that are currently equipped with two-inch dedicated submersible centrifugal 
pumps (MW6-09, MW6-10, MW6-13, MW6-14, MW6-15, MW6-16, MW6-17, and MW6-18) will 
be sampled using the low flow purge-and-sample method with the two-inch dedicated pumps 
that are installed in those wells. 



Extraction wells S02A, S02B, S03, S05, S06, S07, S9, S10, and S11 currently are not equipped 
with any dedicated pumps or sampling equipment. The extraction wells will be sampled with 
portable four-inch submersible centrifugal pumps and using the purge-and-sample method 
including the utilization of a flow splitter on the discharge line to collect the groundwater 
samples. 



Westbay multiport monitoring wells MP 20-4, MP20-5, and MP21-6 will be sampled using 
Westbay equipment. 



All other wells will be sampled using the HydraSleeve bag sampling method.  



3.4.1 Field Parameters Measurements 



Field parameters will be monitored using a multi-parameter water quality checker, Horiba U-53 
series or equivalent. Measured field parameters will include pH, temperature, specific 
conductance, oxidation reduction potential (ORP), dissolved oxygen, and turbidity and will be 
recorded on the field sampling forms. The field parameters methodology will vary depending on 
the sampling technique employed as discussed in the following subsections. 



3.4.1.1 HydraSleeve Field Parameter Measurement Protocol 



As requested by the USEPA, one set of field parameter measurements will be collected in 
conjunction with HydraSleeve sampling as described below: 
 



 Collect groundwater samples for laboratory analysis as summarized in Table 3; 
 



 If a sufficient volume of water (approximately 200 mL) remains after sample collection, fill 
a sampling cup with the remaining water; 
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 Insert the multi-parameter water quality checker sensor into the sampling cup; 
 



 Measure the dissolved oxygen and ORP immediately because the readings will change 
rapidly as oxygen diffuses from the groundwater sample into the air.  Record the 
dissolved oxygen and ORP readings on the field sampling form (Appendix B); 
 



 Measure the pH, temperature, specific conductance, and turbidity, and record these 
measurements on the field sampling form (Appendix B); 



 Remove the probe; 
 



 Rinse probe and sampling cup with potable water; and 
 



 Dispose of purged water into the wastewater tank staged at 13811 Amar Road, La 
Puente California. 



3.4.1.2 Westbay Multiport Monitoring Well Field Parameter Measurement Protocol 



As requested by the USEPA, one set of field parameter measurements will be collected in 
conjunction with Westbay multiport monitoring well sampling as described below: 



 



 Collect groundwater samples for laboratory analysis as described in Section 3.4; 
 



 Fill a sampling cup with ground water from the sampling port; 
 



 Insert the multi-parameter water quality checker sensor into the sampling cup; 
 



 Measure the dissolved oxygen and ORP immediately because the readings will change 
rapidly as oxygen diffuses from the groundwater sample into the air.  Record the 
dissolved oxygen and ORP readings on the field sampling form (Appendix B); 
 



 Measure the pH, temperature, specific conductance, and turbidity, and record these 
measurements on the field sampling form (Appendix B); 
 



 Remove the probe; 
 



 Rinse probe and sampling cup with potable water; and  
 



 Dispose of purged water into the wastewater tank staged at 13811 Amar Road, La 
Puente California. 



3.4.1.3 Purge and Sample Field Parameter Measurement Protocol 



Prior to collecting ground water samples by the purge-and-sample method, field parameters will 
be monitored using a flow-through cell and multi-parameter water quality checker to determine 
whether stable groundwater conditions have been reached. Field parameters will be monitored 
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continuously during the purging activities for conventional three casing volume purge method 
sampling as described below:  
 



 Set up flow-through cell and multi-parameter water quality checker after the splitter with 
valve. The splitter and valve will be used to reduce the flow rate to a level that can be 
used with the flow-through cell for measurement of field parameters (see Appendix D); 
 



 Begin purging three well volumes worth of water; 
 



 Monitor field parameters (pH, temperature, specific conductance, ORP, dissolved 
oxygen, and turbidity) at a frequency of five minute intervals or greater and record these 
measurements on the field sampling form (Appendix B); 
 



 Purging will be considered complete after three well volumes of water have been purged 
and field parameters have stabilized. Stabilization will be considered achieved when 
three consecutive readings are within the following limits: 



 
• pH (± 0.1 unit); 



 
• Temperature (3%); 



 
• Specific conductance (3%); 



 
• ORP (± 10 millivolts); 



 
• Dissolved oxygen (10% for values greater than 0.5 milligrams per liter (mg/L), if 



three dissolved oxygen values are less than 0.5 mg/L, consider the values as 
stabilized); and 
 



• Turbidity (10% for values greater than 5 NTU; if three turbidity values are less than 
5 NTU, consider the values as stabilized) (USEPA, 2010). 
 



 After purging has finished and groundwater samples have been collected, remove the 
probe from the flow-through cell; 
 



 Rinse probe and flow-through cell with potable water; and 
 



 Dispose of purged water into the wastewater tank staged at 13811 Amar Road, La 
Puente California. 



3.4.1.4 Low Flow Purge and Sampling Field Parameter Measurement Protocol 



Prior to sample collection field parameters will be monitored using a flow-through cell and multi-
parameter water quality checker to determine whether stable groundwater conditions have been 
reached. Field parameters will be monitored continuously during the purging activities for low 
flow purge and sampling method as described below:  
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 Set up flow-through cell and multi-parameter water quality checker; 
 



 Monitor field parameters (pH, temperature, specific conductance, ORP, dissolved 
oxygen, and turbidity) at a frequency of five minute intervals or greater and record these 
measurements on the field sampling form (Appendix B); 
 



 Purging will be considered complete when the field parameters and water level stabilize 
or after a maximum of one-half hour of purging. Stabilization will be considered achieved 
when three consecutive readings are within the following limits: 
 



• pH (± 0.1 unit); 
 



• Temperature (3%); 
 



• Specific conductance (3%); 
 



• ORP (± 10 millivolts); 
• Dissolved oxygen (10% for values greater than 0.5 mg/L, if three Dissolved 



oxygen values are less than 0.5 mg/L, consider the values as stabilized); and 
 



• Turbidity (10% for values greater than 5 NTU; if three turbidity values are less than 
5 NTU, consider the values as stabilized) (USEPA, 2010). 



 



 After purging has finished and groundwater samples have been collected, remove the 
probe from the flow-through cell; 
 



 Rinse probe and flow-through cell with potable water; and 
 



 Dispose of purged water into the wastewater tank staged at 13811 Amar Road, La 
Puente California. 



3.4.2 Purge and Sample Method 



3.4.2.1 Purge-and-Sample Method (Dedicated Pumps) 



Groundwater monitoring wells MW6-35, MW6-44, MW6-61, MW6-62, MW6-63, MW6-64, MW6-
65, and MW-6-71 are equipped with dedicated submersible four-inch centrifugal pumps. These 
monitoring wells will be sampled using the purge and sample method as described below: 
 



 Verify that the required field equipment is available:  water level meter, pump controller, 
portable electrical generator, portable wastewater tank, discharge conveyance pipe with 
sampling port, flow meter, splitter with valve, water quality meter, flow-through cell, and 
appropriate sampling containers provided by designated laboratory. See Appendix D for 
setup diagram;  
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 Record the pumping rate from the previous sampling event on the field sampling form 
(Appendix B); 
 



 Open the well casing lid and identify the sounding tube, the threaded pump discharge 
pipe connection, and the electrical connection for the pump controller (Appendix E); 
 



 Before making any piping or electrical connections, measure the water level via the 
sounding tube (Appendix E) following the procedures in Section 3.4; 
 



 Record the number of gallons equivalent to three well volumes, based on current water 
level measurement, on the field sampling form (Appendix B); 
 



 Connect the discharge conveyance piping and sampling port to the threaded pump 
discharge pipe connection (Appendix E); 
 



 Connect the flow meter to the flow splitter with valve; 
 



 Connect the discharge conveyance piping with the flow meter by using tubing provided 
by the pump contractor; 
 



 Connect the flow splitter to the portable wastewater tank with tubing provided by the 
pump contractor. (Appendix D); 
 



 Connect the other discharge port on the splitter to the water quality meter and flow-
through cell. (Appendix D); 
 



 Connect the electrical wiring of the pump controller to the electrical wiring at the well 
head. (Appendix E); 
 



 Start the dedicated pump at a low speed and slowly increase the speed until the pumping 
rate from the previous sampling event is reached; 
 



 Monitor and record the flow rate every five to ten minutes on the field sampling form 
(Appendix B). The flow rate will be found on the attached flow meter; 
 



 During purging, monitor and record field parameters; 
 



 Purge a minimum of three well volumes; 
 



 After three well volumes have been purged and field parameters have stabilized, collect 
groundwater samples directly from the sampling port.  See Table 1 for the required 
analyses and associated sample containers. Refer to Section 3.4.4 for sample handling; 
 



 Measure final water level reading via the sounding tube following the procedures 
described in Section 3.3.1;  
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 Decontaminate pump discharge pipe and sampling port attachment with non-phosphate 
detergent, followed by a potable water rinse. Rinse probe and flow-through cell with 
potable water; and  
 



 Dispose of purged water into the wastewater tank staged at 13811 Amar Road, La 
Puente California. 



3.4.2.2 Purge-and-Sample Method (Portable Pumps) 



Extraction wells S02A, S02B, S03, S05, S06, S07, S09 S10, and S11 will be purged and 
sampled with portable submersible electrical pumps as described below: 
 



 Verify that the required field equipment is available:  water level meter, portable pump (30 
to 60 gpm), pump controller, portable electrical generator, portable wastewater tank, 
discharge conveyance pipe with sampling port, flow meter with totalizer, splitter with 
valve, water quality meter, flow-through cell, and appropriate sampling containers 
provided by designated laboratory. See Appendix D for setup diagram. Tetra Tech will 
retain a pump contractor to provide the pump and related equipment and operate the 
pump;  



 



 Verify that all wetted sampling equipment has been properly cleaned and 
decontaminated prior to pump installation.  If decontamination is necessary, 
decontaminate equipment following the procedures described at the bottom of this 
section;  
 



 Record the pumping rate and pumping setting depth from the previous sampling event on 
the field sampling form (Appendix B); 



 



 Record the totalizer reading from the flow meter on the field sampling form (Appendix B); 
 



 Open the well casing lid and identify the sounding tube and measure the water level via 
the sounding tube following the procedures in Section 3.4; 
 



 Record the number of gallons equivalent to three well casing volumes, based on current 
water level measurement, on the field sampling form (Appendix B); 
 



 Lower the portable sampling pump to the initial depth specified below (approximately the 
center of the well screen interval) for initial purging.  Record this depth on the field 
sampling form: 
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Well ID 
Pump Intake Depth for Initial Purging  



(feet below ground surface) 



S-02A 95 



S-02B 95 



S-03 117 



S-05 210 



S-06 195 



S-07 200 



S-09 175 



S-10 160 



S-11 130 



 



 Connect the flow meter to the flow splitter with valve; 
 



 Connect the discharge conveyance piping with the flow meter by using tubing provided 
by the pump contractor; 
 



 Connect the flow splitter to the portable wastewater tank with tubing provided by the 
pump contractor. (Appendix D); 
 



 Connect the other discharge port on the splitter to the water quality meter and flow-
through cell. (Appendix D); 
 



 Start the pump at a low speed and slowly increase the speed until the pumping rate of 30 
to 60 gpm is reached; 
 



 Monitor and record the flow rate every five to ten minutes on the field sampling form 
(Appendix B). The flow rate will be found on the attached flow meter; 
 



 During purging, monitor and record pumping water level, flow rate, and field parameters 
using water quality meter and flow through cell very five to 10 minutes; 
 



 Purge approximately 1.5 well casing volumes as listed below.  Record this volume on the 
field sampling form: 
 



Well ID 3 Well Casing Volumes (gallons) 



S-02A 148 



S-02B 156 



S-03 312 



S-05 1,180 



S-06 651 



S-07 894 



S-09 739 



S-10 635 



S-11 445 
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 Raise the pump to the depth specified below for final purging and sampling so that the 
pump is set across a blank casing above the well screen, if possible. Record this depth 
on the field sampling form: 



 



Well ID 
Pump Intake Depth for Sampling  



(feet below ground surface) 



S-02A 95 



S-02B 95 



S-03 100 



S-05 175 



S-06 175 



S-07 145 



S-09 117 



S-10 155 



S-11 130 



 



 Purge another approximately 1.5 well casing volumes (a total of three well casing 
volumes for each well) while continuing to monitor and record field parameters every five 
to ten minutes on the field sampling form (Appendix B).   



 



Well ID 3 Well Casing Volumes (gallons) 



S-02A 296 



S-02B 313 



S-03 624 



S-05 2,359 



S-06 1,302 



S-07 1,789 



S-09 1,477 



S-10 1,269 



S-11 889 



 



 After a maximum of three well casing volumes have been purged and/or field parameters 
have stabilized, collect groundwater samples directly from the sampling port.  See Table 
1 for the required analyses and associated sample containers. Refer to Section 3.4.4 for 
sample handling; 
 



 Record the final totalizer reading from the flow meter and the total water volume pumped 
from the well on the field sampling form (Appendix B); 
 



 Decontaminate pump, pump discharge pipe and attachments by pumping water with non-
phosphate detergent, followed by a potable water rinse. Wash with non-phosphate 
detergent water and rinse probe and flow-through cell with potable water; and  
 



 Dispose of purged water and decontamination rinse water into the wastewater tank 
staged at 13811 Amar Road, La Puente, California. 
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3.4.3 Low Flow Purge and Sampling Method 



Monitoring wells MW6-14, MW6-18, MW6-9, MW6-10, MW6-13, MW6-15, MW6-16, and MW6-
17 are currently equipped with dedicated submersible two-inch centrifugal pumps. Low flow 
purging will be performed using the existing dedicated centrifugal submersible pumps, and a 
pump controller that controls the purge rate from 200 to 500 milliliters per minute (0.053 to 0.13 
gallons per minute) to minimize drawdown and induce inflow of fresh groundwater. The above 
monitoring wells will be sampled using the low flow sampling method as detailed in Low-Flow 
(Minimal Drawdown) Ground-Water Sampling Procedures, EPA/540/S-95/504 (April 1996) 



(Appendix F) and as described below: 



 Verify that the required field equipment is available:  water level meter, pump controller, 
empty buckets, stopwatch, water quality meter, flow-through cell, and appropriate 
sampling containers provided by designated laboratory;  
 



 Record the pumping rate from the previous sampling event on the sampling form 
(Appendix B); 
 



 Open the well vault and identify the sounding tube, the threaded pump discharge 
connection, and the electrical connection for the pump controller (Appendix G); 
 



 Before making any piping or electrical connections, measure the water level via the 
sounding tube (Appendix G) following the procedures in Section 3.3.1; 
 



 Pull out the dedicated tubing stored in the sounding tube and connect it to the threaded 
pump discharge connection; 
 



 Connect the tubing to the flow-through cell and multi-parameter water quality checker; 
 



 Connect a disposable tubing to discharge the water from the flow-through cell to a waste 
bucket. Empty buckets will be nearby and used as buckets fill; 
 



 Connect the electrical wiring of the pump controller to the electrical wiring at the well 
head. (Appendix G); 
 



 Start the dedicated pump at a low speed and slowly increase the speed until the pumping 
rate from the previous sampling event is reached; 
 



 Adjust the pump speed until there is little to no water level drawdown; 
 



 Estimate the flow rate using a calibrated 5-gallon bucket and stopwatch. Start a 
stopwatch and begin filling the empty bucket with the discharge water. Stop the 
stopwatch once the bucket is filled to one of the calibrated marks (0.5gal, 1gal, 1.5gal, 
etc.) and move the tubing with the discharge water to a separate bucket to begin filling. 
Divide the volume of water in the bucket by the time on the stopwatch to get the flow rate.  
Record flow rate on field sampling form in the units of gallons per minute (gpm); 
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 During purging, monitor and record field parameters in accordance with Section 3.3.4; 
 



 Purging will be considered complete when the field parameter readings and water level 
have stabilized or after a maximum of one-half hour of purging; 
 



 Once purging is complete, disconnect the flow-through cell and collect the groundwater 
samples directly from the end of the dedicated tubing. See Table 1 for the required 
analyses and associated sample containers. Refer to Section 3.4.4 for sample handling; 
 



 Once finished collecting the required samples, turn off the pump;  
 



 Measure the final water level reading via the sounding tube following the procedures 
described in Section 3.3.1; and 



 



 Dispose of purged water into the wastewater tank staged at 13811 Amar Road, La 
Puente California. 



3.4.4 Westbay Method 



Multi-Port monitoring wells MP-20-4, MP20-5, and MP21-6 will be sampled using specialized 
Westbay equipment. The groundwater samples will be collected from each sampling port/screen 
interval using the following procedures: 



 



 Verify that the required field equipment is available: Westbay  wireline-operated 



sampler probe, a surface control unit, sheave with counter and tripod, MOSDAX 



sampling containers and connecting tubes, Westbay Sampling Kit including vacuum 



hand pump and an electric winch; 



 



 Inspect probe for damage and then attach the sample containers; 



 



 Release the location arm and locate the probe in the vacuum coupling. Activate the 



shoe in the vacuum coupling; 



 



 Close the sampler valve and use the vacuum pump to apply a vacuum through the 



vacuum coupling (Appendix  C); 



 



 Once the vacuum has been maintained, open the sampler valve. Apply a vacuum 



again to check that all connections are sealed. Once the vacuum has been applied to 



the sample bottles, retract the shoe; 



 



 Attach the probe to an electric winch and stabilized with a tripod. The tripod is 



equipped with a sheave and counter to allow easy lowering of the probe and a visual 



of the depth it has reached (Appendix C); 
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 Lower the sampling probe, with the location arm retracted, to immediately below the 



lowest measurement port to be sampled; 



 



 Release the location arm. After the arm is released, the display should update and 



beep; 



 



 Raise the probe about 0.5 m (1.5 ft.) above the measurement port. If the probe is 



accidently lifted above the next higher coupling, it will be necessary to retract the 



location arm and lower the probe to below the measurement port and release the arm; 



 



 With the arm released, gently lower the probe until the location arm rests in the 



measurement port; 



 



 Record the pressure reading then activate the probe and record the formation 



pressure; 



 



 Open the sampler valve. The pressure should drop and then slowly increase as the 



bottles fill. When the pressure in the bottle equals the initial zone pressure, the bottle 



is full; 



 



 Close the sampler valve and retract the shoe. Record the pressure reading, it should 



match the initial pressure reading; 



 



 Reel the probe and sampling containers to the surface and remove it from the casing. 



Do not open the sampler valve; 



 



 Remove the cap from the bottom sample bottle and open the valve on the bottle to 



release the pressure and to transfer the sample; 



 



 Open the sampler valve to allow the sample to flow from the bottles. Once the 



pressure in the sampler and bottles has decreased to atmospheric, the bottles may be 



disconnected;  



 



 Collect groundwater samples (Table 1);  



 Once the sample has been collected, decontaminate the sampling bottle before 
repeating the aforementioned steps and collecting the next sample; and 
 



 Dispose of purged water into the wastewater tank staged at 13811 Amar Road, La 
Puente California. 
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3.4.5 HydraSleeve Method 



HydraSleeve sampling bags will be utilized in monitoring wells that are not equipped with a 
dedicated pump. HydraSleeve groundwater samplers are designed to recover groundwater 
samples from monitoring wells without purging or drawdown. Monitoring wells utilizing 
HydraSleeve sampling bags will be sampled as described below: 
 



 Remove the HydraSleeve from its package. A 1.5”x30” HydraSleeve with a volume 
capacity of 600ml will be used for 2” wells and a 2.6”x30” Hydra Sleeve with a volume 
capacity of 1600ml will be used for 4” wells. Larger HydraSleeves may be required if 
additional analyses are needed; 
 



 Attach the spring clip to the top of the HydraSleeve to ensure the top will remain open 
until the sample is retrieved. A check valve at the top of the bag keeps the device closed 
except during sample collection, thereby assuring that the sample is collected from the 
desired interval within the screened zone; 
 



 Attach the spring clip to a ¼” polyester tether rope that is secured to the well cap. The 
tether has previously been measured to be positioned in the well for sampling a 3 to 6-
foot interval centered approximately at the middle of the screened zone;  
 



 Attach a weighted clip through the bottom holes of the HydraSleeve sampling bag; 
 



 Using the tether, carefully lower the HydraSleeve to the preferred depth in the water 
column (middle of screened zone). Water pressure in the well will keep the HydraSleeve 
check valve closed and ensure the sampling bag flat and empty until sample retrieval; 
 



 Install HydraSleeve sampling bag at least one day prior to sampling if not installed during 
the previous sampling event; 
 



 Measure the water level following the procedures in Section 3.3.1; 
 



 Recover the HydraSleeve sampling bag by holding onto the tether and pulling it up at a 
rate similar to retrieving a sample bailer from a well. This will open the check valve and 
allow the HydraSleeve to fill. The check valve will close when the HydraSleeve is full; 
 



 Continue pulling the tether up the well until the HydraSleeve is retrieved; 
 



 Remove the discharge tube from the packaging; 
 



 Puncture the HydraSleeve with the pointed end of the discharge tube; 
 



 Discharge the water from the HydraSleeve into the appropriate laboratory provided 
sample containers (Table 1). Refer to Section 3.4.4 for sample handling; 
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 If a sufficient volume of water remains after sample collection, collect a field parameter 
measurement in accordance with Section 3.4.1;  
 



 Measure the final water level reading following the procedures in Section 3.3.1;  
 



 Install a new HydraSleeve sampling bag (as described above) for future sampling event; 
and 
 



 Dispose of purged water into the wastewater tank staged at 13811 Amar Road, La 
Puente California. 



3.4.6 Sample Collection USEPA Method 331.0 



The procedure for properly filtering groundwater in accordance with USEPA Method 331.0 is 
described below: 
 



 Verify that the required field equipment is available:  nitrile or latex gloves, two laboratory-



supplied 125 milliliter (ml) sterile plastic bottles, a 20 ml syringe and a 0.2 micrometer 



(μm) filter is available; 



 



 Remove clean nitrile or latex gloves from that package and place on hands; 



 



 Collect the groundwater sample in a laboratory-supplied sample containers (Table 1);  



 



 Attach the filter to the end of the syringe; 



 



 Deliver the sample through the filter into the other unused sterilized 125mL bottle;  



 



 If the sample is difficult to filter, then stop. Do not push with excess pressure during 



filtration.  Notify the Project Manager for further instructions; and  



 



 Remove the filter and draw another 20mL of the sample into the syringe. Again, attach 



the filter and deliver the sample into the sterilized bottle. If sample is very easy to filter, 



then a third portion may be filtered as described above. If not, then 20-40mL should be 



enough in most cases. 



After sufficient sample volume has been filtered, quickly and tightly seal the container. Label the 
container, place inside the re-sealable bag that the filter kit was in, seal and place in a cooler on 
ice. 
 



3.4.7 Sample Handling 



Groundwater samples will be handled accordingly: 
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 Put on a fresh pair of nitrile gloves when handling samples; 
 



 Label laboratory containers with the following: well ID, date, time, requested analysis, 
sampler name, and project number. Sample labels will be filled out using waterproof ink; 
 



 Fill out a laboratory provided chain-of-custody (Appendix H) with the following 
information: well ID, date, time, sampler name, matrix, number of bottles, and requested 
analysis. The field sampler is responsible for the care and custody of the samples 
collected until they are transferred properly. Samples shall always be accompanied with a 
chain-of-custody record; 
 



 Store samples immediately in an iced cooler; and 
 



 Transport samples to appropriate laboratory for required analyses. When transferring the 
possession of samples, the individual relinquishing and receiving will sign, date, and note 
the time on the chain-of-custody.  



3.5 SAMPLE ANALYSIS 



 
Tetra Tech will submit approximately 1,400  groundwater, investigation derived waste (IDW), 
and quality control/quality assurance samples listed in Table 1 to Accutest Laboratories, 
California Department of Public Health (DPH) National Environmental Laboratory Accreditation 



Conference (NELAC) certification #08258CA, for the following analyses (Table 1): 



 VOCs by USEPA 8260B; 



 



 1,4-Dioxane by 8270C SIM; 



 



 Perchlorate by USEPA 331 (low level 0.10 ug/L); 



 



 1,2,3 Trichloropropane (123 TCP) by USEPA Method 524.2M; 



 



 Hexavalent chromium by USEPA 218.6 (low level 0.020 ug/L); 



 



 Boron by USEPA 200.8; 



 



 Total dissolved solids by SM 18 2540C; 



 



 Chloride, nitrate, nitrite, and sulfate by USEPA 300; 



 



 CAM 17 Metals, total by USEPA 6010B/7470A; 



 



 Carbonates and Bicarbonates by SM 2320 B; 
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 Dioxins and Furans by USEPA 8290; 



 



 Methane and Dissolved Carbon Dioxide by RSK 175; 



 



 Chemical Oxygen Demand by HACH 8000; 



 



 Biological Oxygen Deman by SM 5210B; 



 



 PCBs by USEPA 508; 



 



 Fumigants by USEPA 504.1; 



 



 Ammonia by SM18 4500NH3F/G; 



 



 Orthophosphate by SM18 4500PE; 



 



 Endothall by USEPA 548.1; 



 



 Glyphosate by USEPA 547; 



 



 Chlorinated Herbicides by USEPA 515.3; 



 



 Carbamates and Urea Pesticides by USEPA 531.1; 



 



 Diquat and Paraquat by USEPA 549.2; 



 



 Cyanide by SM18 4500CN E; 



 



 Gross Alpha and Gross Beta by USEPA 900; 



 



 Ra-228 by USEPA 904.0; 



 



 Ra-226 by USEPA 903.1; 



 



 Sr-90 by USEPA 905.0; 



 



 U 234,235,238 by Eichrom ACW03; 



 



 H-3 by USEPA 906.0; 



 



 Semivolatile Organic Compounds byt USEPA 525.2; 
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 Total Extractable Petroleum Hydrocarbons by USEPA 8015; and 



 



 Perchlorate by USEPA 314.0. 



Accutest will subcontract the approximately 62 perchlorate, hexavalent chromium and boron 
analyses to Weck Laboratories ELAP certification #1132.  All preservatives (Table 3) will be 
provided by the laboratory.  A preliminary sampling schedule is provided as Appendix I, and at 
the request of the USEPA, summarized in Table 3, and Section 7.0.  
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4.0 QUALITY ASSURANCE AND QUALITY CONTROL 
 
The quality assurance and quality control (QA/QC) activities will include collection and analysis 
of equipment blank samples; field blank samples (ambient blanks), field duplicate samples, 
matrix spike/ matrix spike duplicate (MS/MSD), and trip blank samples. The QA/QC samples for 
each analytical parameter are summarized in Table 3. 
 
4.1 EQUIPMENT BLANKS 



 
Equipment blank samples will be collected from final decontamination rinseate of non-dedicated 
equipment at the rate of one equipment blank per 20 groundwater samples.  If less than 20 
samples are collected in a day, then one equipment blank will be collected per day.   
 
Of the 87 wells/sampling ports to be sampled, nine wells/sampling ports utilize non-dedicated 
sampling equipment that requires decontamination.  These nine wells/sampling ports as well as 
the equipment blank sampling locations are listed below.  This information is also provided in 
the RFA Table (Table 2): 
 



 S-02A 



 S-02B (collect equipment blank) 



 S-03 



 S-05 (collect equipment blank) 



 S-06 



 S-07 (collect equipment blank) 



 S-09 



 S-10 



 S-11 (collect equipment blank) 



 MP-21-6  



 MP-20-4 (collect equipment blank) 



 MP-20-5 
 
4.1.1 Collecting Equipment Blanks from Westbay equipment 



The procedure for collecting an equipment blank from a Westbay sampling probe is as follows: 
 



 Collect the equipment blank from the sampling bottle that connects to the sampling 
probe; 
 



 After collecting a groundwater sample, decontaminate the sampling bottles with a non-
phosphate detergent. They are then rinsed at least twice with de-ionized water; 
 



 One person will hold the decontaminated sampler bottle and pour the laboratory-supplied 
de-ionized water over the equipment while the other person collects the water in a 
sampling container; and 
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 Label the sampling container as equipment blank and place on ice. 
 
4.1.2 Collecting Equipment Blanks from a Portable Submersible Pump 



If a portable submersible pump is required, one decontamination-rinseate blank will be collected 
during groundwater sampling to document the effectiveness of the decontamination procedures 
used on the portable submersible pump used for well purging and sample collection. The blank 
will be prepared in the field by pouring laboratory-supplied “clean” water through the sampling 
equipment and into the appropriate sample containers after equipment decontamination. The 
procedure for doing so is as follows: 
 



 Collect the equipment blank from the submersible pump; 
 



 After collecting the groundwater sample and removing the pump from the well, 
decontaminate the pump with a non-phosphate detergent and then rinse at least twice 
with de-ionized water; 
 



 In order to collect the equipment blank, one person will hold the decontaminated pump in 
place and pour the laboratory-supplied de-ionized water over the equipment while the 
other person collects the water in a sampling container; and 
 



 Label the sample container as equipment blank and place on ice. 
 
4.2 FIELD BLANKS 



 
Field blank samples (ambient blanks) will be prepared by pouring de-ionized water provided by 
the analytical laboratory in a sample container immediately prior to the primary groundwater 
sample collection. Field blank samples will be collected to assess potential ambient contaminant 
sources unrelated to subsurface conditions at the time of sample collection. One field blank per 
day will be collected for analyses. The sample container will be labeled as a field blank and 
placed on ice. 
 
4.3 FIELD DUPLICATES 



 
Field duplicate samples will be collected from the same location and in the same manner as a 
primary sample to assess sampling method and analysis variance. Field duplicates will be 
collected and analyzed at the rate of approximately 10 percent of the total samples collected. 
The sample container will be labeled as duplicate and must omit location and time for laboratory 
purposes. The sample must also be placed on ice in the sample cooler immediately following 
collection. Field duplicates will be collected at the following wells: 
 



 MW6-09 



 MW6-35 



 MW6-71 



 MW6-44 
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 MW6-16 



 MW6-13 



 MW6-14 



 MW6-15 



 MW8-2B 



 
4.4 MATRIX SPIKE/MATRIX SPIKE DUPLICATES 



 
Matrix Spike/Matrix Spike Duplicates (MS/MSD) samples will be collected to evaluate the 
efficiency of the sample extraction and analysis procedures. MS/MSD samples will be collected 
and analyzed at the rate approximately 5 percent of the total samples collected.  The sample 
container will be labeled as MS/MSD and placed on ice in the sample cooler immediately 
collection. 
 
4.5 TRIP BLANKS 



 
The laboratory will fill, cap, and seal volatile organic analysis (VOA) vials with laboratory-
supplied deionized water. The trip blanks will be provided by the contract laboratory transported 
from the analytical laboratory to the sampling site. The trip blank will be handled as a field 
sample and documented on the chain-of-custody record. It will be packaged with the other 
samples and returned to the laboratory for analysis for VOCs by USEPA Method 82 or B. Trip 
blank samples will be analyzed to provide a means of evaluating potential sample contamination 
from ambient conditions during storage and shipment prior to analysis. One trip blank per 
shipment will be submitted to the laboratory for analysis for VOCs. 
 
4.6 DATA VALIDATION 



 
Ten percent of the data will be validated in accordance with laboratory-specific limits, the 
USEPA Contract Laboratory Program National Functional Guidelines for Inorganic Superfund 
Data Review 540-R-10-011 (USEPA, 2010), and/or USEPA Contract Laboratory Program 
National Functional Guidelines for Superfund Organic Methods Data Review 540-R-10-011 
(USEPA, 2008), whichever are applicable. The selection of the data for full validation will be 
made on data packages with the widest range of analyses and most comprehensive field QC 
samples after the preliminary laboratory data have been received and reviewed. A data package 
with at least one duplicate sample will be submitted for full validation. A lower level QA/QC 
review will be performed on all data. Such a review will include an assessment of holding time 
compliance, surrogate recoveries, calibration, tuning internal standards, interference checks, 
laboratory control samples and laboratory control duplicates, percent recovery, relative percent 
differences, and matrix spike/matrix spike duplicates, as applicable for each analyses. Also 
included will be a review of field quality assurance samples such as duplicates, trip, and 
equipment rinseate samples. All data review and data validation will use the same validation 
flags to provide a comprehensive data set of known quality for monitoring parameters. 
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5.0 MANAGEMENT OF INVESTIGATION-DERIVED WASTE 
 
The wastewater generated during the purging activities will be temporarily stored in a 21,000 
gallon capacity poly tank staged at 13811 Amar Road, City of La Puente, California. This 
property was purchased by UTC/Carrier as the location for the PVOU SZ North of Puente Creek 
groundwater treatment plant as well as the reinjection of treated PVOU SZ groundwater. 
 
Wastewater samples will be collected by lowering a bailer into the 21,000 gallon capacity poly 
tank, and filling the appropriate containers (see Table 3).  The wastewater samples will be 
submitted a state-certified laboratory (see Section 3.5) for analysis for pH, VOCs by USEPA 
Method 8260B, 1,4-dioxane by USEPA Method 8270C, perchlorate by USEPA Method 314.0, 
total metals by USEPA Method 6010B/7470A, and total petroleum hydrocarbons by USEPA 
Method 8015. The pH will also be analyzed to add to the wastewater characterization. Based on 
previous well sampling results, the wastewater is expected to be classified as non-hazardous 
and will be transported offsite to an appropriate UTC/Carrier-approved disposal facility by a 
licensed hauler for lawful disposal or treatment. 
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6.0 REPORTING  
 
Following completion of the field work, receipt of the sampling results and data validation Tetra 
Tech will prepare a Basic Groundwater Monitoring and Sampling Report as described in the 
information provided in an email dated April 12, 2013, from Ray Chavira/USEPA to Scott 
Parsons/Tetra Tech, Subject: EPA Draft Template for PVOU SZ North Groundwater Monitoring 
Reports. The Basic Groundwater Monitoring and Sampling Report will contain the following 
components:  
 



 Well location map; 
 



 Request for analysis table; 
 



 Copies of water sampling field forms; 
 



 Analytical reports and chain-of-custody records; 
 



 Data validation memos; 
 



 Scope of monitoring events (wells, analytes, sampling methods, schedule, and rationale); 
 



 Summary tables of water level data; 
 



 Cumulative data tables of water quality data; 
 



 Written summary of key conclusions: changes in contaminant distribution, and new 
contaminant; and 
 



 Recommendations for next sampling event (changes in wells, well sampling procedures, 
analytes to be sampled, or well repairs). 
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7.0 SCHEDULE 
 
A copy of the project schedule is provided as Appendix B and in Table 3. The start and finish 
dates for key project tasks, assuming project start date of March 31, 2014, are summarized 
below: 



 
Tasks 



 



 
Start 



 
Finish 



Permitting, pre-field planning and coordination 3/31/2014 4/11/2014 



Monitoring and sampling activities 4/14/2014 5/2/2014 



Laboratory analysis 4/15/2014 5/23/2014 



Management of Investigation-derived waste 4/22/2014 5/23/2014 



Reporting 5/27/2014 7/27/2014 
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Table 1



December 2013 and January 2014



Baseline Water Quality Sampling Results



Puente Valley Operable Unit Shallow Zone



Los Angeles County, California



Sample Date 12/16/2013 12/16/2013 12/17/2013 12/17/2013 12/17/2013 12/19/2013 12/18/2013 1/6/2014 1/6/2014 1/6/2014 1/6/2014 1/10/2014 1/7/2014 1/7/2014 1/7/2014 1/7/2014 1/7/2014 1/8/2014 1/8/2014 1/8/2014 1/8/2014 1/9/2014 1/9/2014 1/9/2014 1/9/2014
Metals (EPA 200.8)
Boron NA NA 500 µg/L 120 130 65 65 200 190 290 72 72 50 37 36 160 63 150 140 32 49 46 33 33 93 84 42 34



Metals (EPA 6010B)
Iron NA NA NA µg/L 648 1130 3640 927 540 1570 900 ND (200) ND (200) ND (200) ND (200) ND (200) ND (200) ND (200) ND (200) ND (200) ND (200) 1820 ND (200) ND (200) ND (200) ND (200) ND (200) ND (200) ND (200)



RSK-175
Methane NA NA NA µg/L 0.78 1.2 ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) 1.2 ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) 0.35J ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) 1.1 ND (0.50) 6.2
Carbon Dioxide NA NA NA µg/L 2700 2170 240 1970 2030 3190 4930 2880 3740 1900 1130 72.2J 4240 458 3290 2900 716 1700 2290 947 692 4000 2520 2030 562



Total petroleum hydrocarbons (TPH) (EPA 8015B)
TPH (Diesel) NA NA NA mg/L ND (0.096) ND (0.096) ND (0.10) ND (0.096) ND (0.10) ND (0.12) ND (0.10) ND (0.094) ND (0.094) ND (0.095) ND (0.098) ND (0.096) ND (0.095) ND (0.095) ND (0.096) ND (0.096) ND (0.096) ND (0.095) ND (0.10) ND (0.096) ND (0.094) ND (0.096) ND (0.096) ND (0.098) ND (0.094)
TPH (Motor Oil) NA NA NA mg/L ND (0.19) ND (0.19) ND (0.20) ND (0.19) ND (0.20) ND (0.24) ND (0.20) ND (0.19) ND (0.19) ND (0.19) ND (0.20) ND (0.19) ND (0.19) ND (0.19) ND (0.19) ND (0.19) ND (0.19) ND (0.19) ND (0.20) ND (0.19) ND (0.19) ND (0.19) ND (0.19) ND (0.20) ND (0.19)
TPH (Mineral Spirits) NA NA NA mg/L ND (0.096) ND (0.096) ND (0.10) ND (0.096) ND (0.10) ND (0.12) ND (0.10) ND (0.094) ND (0.094) ND (0.095) ND (0.098) ND (0.096) ND (0.095) ND (0.095) ND (0.096) ND (0.096) ND (0.096) ND (0.095) ND (0.10) ND (0.096) ND (0.094) ND (0.096) ND (0.096) ND (0.098) ND (0.094)
TPH (Kerosene) NA NA NA mg/L ND (0.096) ND (0.096) ND (0.10) ND (0.096) ND (0.10) ND (0.12) ND (0.10) ND (0.094) ND (0.094) ND (0.095) ND (0.098) ND (0.096) ND (0.095) ND (0.095) ND (0.096) ND (0.096) ND (0.096) ND (0.095) ND (0.10) ND (0.096) ND (0.094) ND (0.096) ND (0.096) ND (0.098) ND (0.094)



General Chemistry
Biochemical Oxygen Demand NA NA NA mg/L ND (2.0) ND (2.0) ND (2.0) ND (2.0) ND (2.0) ND (5.0) ND (5.0) ND (5.0) ND (5.0) ND (5.0) ND (5.0) ND (2.0) ND (5.0) ND (5.0) ND (5.0) ND (5.0) ND (5.0) ND (5.0) ND (5.0) ND (5.0) ND (5.0) ND (5.0) ND (5.0) ND (5.0) ND (5.0)
Chemical Oxygen Demand NA NA NA mg/L ND (10) ND (10) ND (10) ND (10) ND (10) ND (10) ND (10) ND (10) 18.6 ND (10) ND (10) 11.2 14.2 12.0 14.2 14.2 14.2 ND (10) ND (10) 24.8 ND (10) 15.7 ND (10) ND (10) ND (10)
Chloride NA NA 100 mg/L 75.0 91.6 62.8 67.3 90.3 92.2 94.8 89.8 81.3 74.7 47.1 31.9 87.3 90.9 87.5 94.1 18.1 53.7 54.6 35.8 22.8 79.7 83.6 61.1 22.6
Cyanide, Total 0.2 0.15 NA mg/L ND (0.010) ND (0.010) ND (0.010) ND (0.010) ND (0.010) ND (0.010) ND (0.010) ND (0.010) ND (0.010) ND (0.010) ND (0.010) ND (0.010) ND (0.010) ND (0.010) ND (0.010) ND (0.010) ND (0.010) ND (0.010) ND (0.010) ND (0.010) ND (0.010) ND (0.010) ND (0.010) ND (0.010) ND (0.010)
Fluoride 2



a 2 NA mg/L 0.25 0.23 0.26 0.27 0.27 ND (0.25) 0.27 0.17 0.17 0.21 0.25 0.37 ND (0.25) 0.27 0.27 0.25 0.39 0.29 0.31 0.38 0.35 ND (0.25) 0.27 0.33 0.39
Nitrogen, Ammonia NA NA NA mg/L ND (1.0) ND (1.0) ND (1.0) ND (1.0) ND (1.0) ND (1.0) ND (1.0) ND (1.0) ND (1.0) ND (1.0) ND (1.0) ND (1.0) ND (1.0) ND (1.0) ND (1.0) ND (1.0) ND (1.0) ND (1.0) ND (1.0) ND (1.0) ND (1.0) ND (1.0) ND (1.0) ND (1.0) ND (1.0)
Nitrogen, Nitrate 10 45 10 mg/L 9.4 10.0 10.5 10.6 11.3 12.5 10 16.7 17.0 14.1 9.6 13.2 11.4 15.6 17.1 16.4 4.0 17.4 16.3 9.9 6.7 13.4 13.3 11.1 4.1
Nitrogen, Nitrite 1 1 1 mg/L ND (0.10) ND (0.10) ND (0.10) ND (0.10) ND (0.10) ND (0.25) ND (0.25) ND (0.10) ND (0.10) ND (0.10) ND (0.10) ND (0.25) ND (0.25) ND (0.25) ND (0.25) ND (0.25) ND (0.25) ND (0.25) ND (0.25) ND (0.25) ND (0.25) ND (0.25) ND (0.25) ND (0.25) ND (0.25)
Phosphate, Ortho NA NA NA mg/L 0.047 0.070 ND (0.010) 0.042 0.040 0.043 0.029 0.026 0.025 0.022 0.027 0.043 0.030 0.031 0.038 0.033 0.043 0.051 0.042 0.040 0.051 0.038 0.024 0.040 0.054
Solids, Total Dissolved NA NA 600 mg/L 782 843 669 638 925 931 1020 892 873 748 536 420 1000 832 931 892 304 649 624 444 334 932 854 653 319
Sulfate NA NA 100 mg/L 182 210 122 128 219 224 236 141 127 128 91.6 58.5 202 156 162 171 35.9 83.9 105 62.2 41.8 161 152 124 41.8



Dioxins and Furans (8290)
2,3,7,8-Tetra Chloro Dibenzo-p-Dioxin 30 30 NA pg/L U (0.31) U (0.47) U (0.27) U (0.43) U (0.22) U (1.0) U (0.97) U (1.2) U (1.1) U (1.2) U (1.2) U (1.1) U (1.2) U (1.2) U (1.2) U (1.1) U (1.2) U (1.1) U (1.1) U (1.1) U (1.1) U (1.1) U (1.1) U (1.1) U (1.1)



Carbamates and Urea Pesticides (EPA 531.1)
Aldicarb NA NA NA µg/L ND (2.0) ND (2.0) ND (2.0) ND (2.0) ND (2.0) ND (2.0) ND (2.0) ND (2.0) ND (2.0) ND (2.0) ND (2.0) ND (2.0) ND (2.0) ND (2.0) ND (2.0) ND (2.0) ND (2.0) ND (2.0) ND (2.0) ND (2.0) ND (2.0) ND (2.0) ND (2.0) ND (2.0) ND (2.0)
Aldicarb sulfone NA NA NA µg/L ND (2.0) ND (2.0) ND (2.0) ND (2.0) ND (2.0) ND (2.0) ND (2.0) ND (2.0) ND (2.0) ND (2.0) ND (2.0) ND (2.0) ND (2.0) ND (2.0) ND (2.0) ND (2.0) ND (2.0) ND (2.0) ND (2.0) ND (2.0) ND (2.0) ND (2.0) ND (2.0) ND (2.0) ND (2.0)
Aldicarb sulfoxide NA NA NA µg/L ND (2.0) ND (2.0) ND (2.0) ND (2.0) ND (2.0) ND (2.0) ND (2.0) ND (2.0) ND (2.0) ND (2.0) ND (2.0) ND (2.0) ND (2.0) ND (2.0) ND (2.0) ND (2.0) ND (2.0) ND (2.0) ND (2.0) ND (2.0) ND (2.0) ND (2.0) ND (2.0) ND (2.0) ND (2.0)
Carbaryl NA NA NA µg/L ND (2.0) ND (2.0) ND (2.0) ND (2.0) ND (2.0) ND (2.0) ND (2.0) ND (2.0) ND (2.0) ND (2.0) ND (2.0) ND (2.0) ND (2.0) ND (2.0) ND (2.0) ND (2.0) ND (2.0) ND (2.0) ND (2.0) ND (2.0) ND (2.0) ND (2.0) ND (2.0) ND (2.0) ND (2.0)
Carbofuran 40 18 NA µg/L ND (2.0) ND (2.0) ND (2.0) ND (2.0) ND (2.0) ND (2.0) ND (2.0) ND (2.0) ND (2.0) ND (2.0) ND (2.0) ND (2.0) ND (2.0) ND (2.0) ND (2.0) ND (2.0) ND (2.0) ND (2.0) ND (2.0) ND (2.0) ND (2.0) ND (2.0) ND (2.0) ND (2.0) ND (2.0)
3-Hydroxycarbofuran NA NA NA µg/L ND (2.0) ND (2.0) ND (2.0) ND (2.0) ND (2.0) ND (2.0) ND (2.0) ND (2.0) ND (2.0) ND (2.0) ND (2.0) ND (2.0) ND (2.0) ND (2.0) ND (2.0) ND (2.0) ND (2.0) ND (2.0) ND (2.0) ND (2.0) ND (2.0) ND (2.0) ND (2.0) ND (2.0) ND (2.0)
Methiocarb NA NA NA µg/L ND (2.0) ND (2.0) ND (2.0) ND (2.0) ND (2.0) ND (2.0) ND (2.0) ND (2.0) ND (2.0) ND (2.0) ND (2.0) ND (2.0) ND (2.0) ND (2.0) ND (2.0) ND (2.0) ND (2.0) ND (2.0) ND (2.0) ND (2.0) ND (2.0) ND (2.0) ND (2.0) ND (2.0) ND (2.0)
Methomyl NA NA NA µg/L ND (2.0) ND (2.0) ND (2.0) ND (2.0) ND (2.0) ND (2.0) ND (2.0) ND (2.0) ND (2.0) ND (2.0) ND (2.0) ND (2.0) ND (2.0) ND (2.0) ND (2.0) ND (2.0) ND (2.0) ND (2.0) ND (2.0) ND (2.0) ND (2.0) ND (2.0) ND (2.0) ND (2.0) ND (2.0)
Oxamyl 200 50 NA µg/L ND (2.0) ND (2.0) ND (2.0) ND (2.0) ND (2.0) ND (2.0) ND (2.0) ND (2.0) ND (2.0) ND (2.0) ND (2.0) ND (2.0) ND (2.0) ND (2.0) ND (2.0) ND (2.0) ND (2.0) ND (2.0) ND (2.0) ND (2.0) ND (2.0) ND (2.0) ND (2.0) ND (2.0) ND (2.0)
Propoxur (Baygon) NA NA NA µg/L ND (2.0) ND (2.0) ND (2.0) ND (2.0) ND (2.0) ND (2.0) ND (2.0) ND (2.0) ND (2.0) ND (2.0) ND (2.0) ND (2.0) ND (2.0) ND (2.0) ND (2.0) ND (2.0) ND (2.0) ND (2.0) ND (2.0) ND (2.0) ND (2.0) ND (2.0) ND (2.0) ND (2.0) ND (2.0)



Chloronated Herbicides (EPA 515.3)
2,4,5-T NA NA NA µg/L ND (0.20) ND (0.20) ND (0.20) ND (0.20) ND (0.20) ND (0.20) ND (0.20) ND (0.20) ND (0.20) ND (0.20) ND (0.20) ND (0.20) ND (0.20) ND (0.20) ND (0.20) ND (0.20) ND (0.20) ND (0.20) ND (0.20) ND (0.20) ND (0.20) ND (0.20) ND (0.20) ND (0.20) ND (0.20)
2,4,5-TP (Silvex) 50 50 NA µg/L ND (0.20) ND (0.20) ND (0.20) ND (0.20) ND (0.20) ND (0.20) ND (0.20) ND (0.20) ND (0.20) ND (0.20) ND (0.20) ND (0.20) ND (0.20) ND (0.20) ND (0.20) ND (0.20) ND (0.20) ND (0.20) ND (0.20) ND (0.20) ND (0.20) ND (0.20) ND (0.20) ND (0.20) ND (0.20)
2,4-D 70 70 NA µg/L ND (0.40) ND (0.40) ND (0.40) ND (0.40) ND (0.40) ND (0.40) ND (0.40) ND (0.40) ND (0.40) ND (0.40) ND (0.40) ND (0.40) ND (0.40) ND (0.40) ND (0.40) ND (0.40) ND (0.40) ND (0.40) ND (0.40) ND (0.40) ND (0.40) ND (0.40) ND (0.40) ND (0.40) ND (0.40)
2,4-DB NA NA NA µg/L ND (2.0) ND (2.0) ND (2.0) ND (2.0) ND (2.0) ND (2.0) ND (2.0) ND (2.0) ND (2.0) ND (2.0) ND (2.0) ND (2.0) ND (2.0) ND (2.0) ND (2.0) ND (2.0) ND (2.0) ND (2.0) ND (2.0) ND (2.0) ND (2.0) ND (2.0) ND (2.0) ND (2.0) ND (2.0)
3,5-Dichlorobenzoic acid NA NA NA µg/L ND (1.0) ND (1.0) ND (1.0) ND (1.0) ND (1.0) ND (1.0) ND (1.0) ND (1.0) ND (1.0) ND (1.0) ND (1.0) ND (1.0) ND (1.0) ND (1.0) ND (1.0) ND (1.0) ND (1.0) ND (1.0) ND (1.0) ND (1.0) ND (1.0) ND (1.0) ND (1.0) ND (1.0) ND (1.0)
Acifluorfen NA NA NA µg/L ND (0.40) ND (0.40) ND (0.40) ND (0.40) ND (0.40) ND (0.40) ND (0.40) ND (0.40) ND (0.40) ND (0.40) ND (0.40) ND (0.40) ND (0.40) ND (0.40) ND (0.40) ND (0.40) ND (0.40) ND (0.40) ND (0.40) ND (0.40) ND (0.40) ND (0.40) ND (0.40) ND (0.40) ND (0.40)
Bentazon NA 18 NA µg/L ND (2.0) ND (2.0) ND (2.0) ND (2.0) ND (2.0) ND (2.0) ND (2.0) ND (2.0) ND (2.0) ND (2.0) ND (2.0) ND (2.0) ND (2.0) ND (2.0) ND (2.0) ND (2.0) ND (2.0) ND (2.0) ND (2.0) ND (2.0) ND (2.0) ND (2.0) ND (2.0) ND (2.0) ND (2.0)
Dalapon 200 200 NA µg/L ND (0.40) ND (0.40) ND (0.40) ND (0.40) ND (0.40) ND (0.40) ND (0.40) ND (0.40) ND (0.40) ND (0.40) ND (0.40) ND (0.40) ND (0.40) ND (0.40) ND (0.40) ND (0.40) ND (0.40) ND (0.40) ND (0.40) ND (0.40) ND (0.40) ND (0.40) ND (0.40) ND (0.40) ND (0.40)
DCPA NA NA NA µg/L ND (0.10) ND (0.10) ND (0.10) ND (0.10) ND (0.10) ND (0.10) ND (0.10) ND (0.10) ND (0.10) ND (0.10) ND (0.10) ND (0.10) ND (0.10) ND (0.10) ND (0.10) ND (0.10) ND (0.10) ND (0.10) ND (0.10) ND (0.10) ND (0.10) ND (0.10) ND (0.10) ND (0.10) ND (0.10)
Dicamba NA NA NA µg/L ND (0.60) ND (0.60) ND (0.60) ND (0.60) ND (0.60) ND (0.60) ND (0.60) ND (0.60) ND (0.60) ND (0.60) ND (0.60) ND (0.60) ND (0.60) ND (0.60) ND (0.60) ND (0.60) ND (0.60) ND (0.60) ND (0.60) ND (0.60) ND (0.60) ND (0.60) ND (0.60) ND (0.60) ND (0.60)
Dichloroprop NA NA NA µg/L ND (0.30) ND (0.30) ND (0.30) ND (0.30) ND (0.30) ND (0.30) ND (0.30) ND (0.30) ND (0.30) ND (0.30) ND (0.30) ND (0.30) ND (0.30) ND (0.30) ND (0.30) ND (0.30) ND (0.30) ND (0.30) ND (0.30) ND (0.30) ND (0.30) ND (0.30) ND (0.30) ND (0.30) ND (0.30)
Dinoseb 7 7 NA µg/L ND (0.40) ND (0.40) ND (0.40) ND (0.40) ND (0.40) ND (0.40) ND (0.40) ND (0.40) ND (0.40) ND (0.40) ND (0.40) ND (0.40) ND (0.40) ND (0.40) ND (0.40) ND (0.40) ND (0.40) ND (0.40) ND (0.40) ND (0.40) ND (0.40) ND (0.40) ND (0.40) ND (0.40) ND (0.40)
Pentachlorophenol 1 1 NA µg/L ND (0.20) ND (0.20) ND (0.20) ND (0.20) ND (0.20) ND (0.20) ND (0.20) ND (0.20) ND (0.20) ND (0.20) ND (0.20) ND (0.20) ND (0.20) ND (0.20) ND (0.20) ND (0.20) ND (0.20) ND (0.20) ND (0.20) ND (0.20) ND (0.20) ND (0.20) ND (0.20) ND (0.20) ND (0.20)
Picloram 500 500 NA µg/L ND (0.60) ND (0.60) ND (0.60) ND (0.60) ND (0.60) ND (0.60) ND (0.60) ND (0.60) ND (0.60) ND (0.60) ND (0.60) ND (0.60) ND (0.60) ND (0.60) ND (0.60) ND (0.60) ND (0.60) ND (0.60) ND (0.60) ND (0.60) ND (0.60) ND (0.60) ND (0.60) ND (0.60) ND (0.60)



Diquat (EPA 549.2)
Diquat 20 20 NA µg/L ND (4.0) ND (4.0) ND (4.0) ND (4.0) ND (4.0) ND (4.0) ND (4.0) ND (4.0) ND (4.0) ND (4.0) ND (4.0) ND (4.0) ND (4.0) ND (4.0) ND (4.0) ND (4.0) ND (4.0) ND (4.0) ND (4.0) ND (4.0) ND (4.0) ND (4.0) ND (4.0) ND (4.0) ND (4.0)



Paraquat NA NA NA µg/L ND (4.0) ND (4.0) ND (4.0) ND (4.0) ND (4.0) ND (4.0) ND (4.0) ND (4.0) ND (4.0) ND (4.0) ND (4.0) ND (4.0) ND (4.0) ND (4.0) ND (4.0) ND (4.0) ND (4.0) ND (4.0) ND (4.0) ND (4.0) ND (4.0) ND (4.0) ND (4.0) ND (4.0) ND (4.0)



Fumigants (EPA 504.1)
1,2-Dibromo-3-chloropropane (DBCP) NA NA NA µg/L ND (0.010) ND (0.010) ND (0.010) ND (0.010) ND (0.010) ND (0.010) ND (0.010) ND (0.010) ND (0.010) ND (0.010) ND (0.010) ND (0.010) ND (0.010) ND (0.010) ND (0.010) ND (0.010) ND (0.010) ND (0.010) ND (0.010) ND (0.010) ND (0.010) ND (0.010) ND (0.010) ND (0.010) ND (0.010)
1,2-Dibromoethane (EDB) NA NA NA µg/L ND (0.020) ND (0.020) ND (0.020) ND (0.020) ND (0.020) ND (0.020) ND (0.020) ND (0.020) ND (0.020) ND (0.020) ND (0.020) ND (0.020) ND (0.020) ND (0.020) ND (0.020) ND (0.020) ND (0.020) ND (0.020) ND (0.020) ND (0.020) ND (0.020) ND (0.020) ND (0.020) ND (0.020) ND (0.020)



Endothall (EPA 548.1)
Endothall 100 100 NA µg/L ND (45) ND (45) ND (45) ND (45) ND (45) ND (45) ND (45) ND (45) ND (45) ND (45) ND (45) ND (45) ND (45) ND (45) ND (45) ND (45) ND (45) ND (45) ND (45) ND (45) ND (45) ND (45) ND (45) ND (45) ND (45)



Glyphosate (EPA 547)
Glyphosate 700 700 NA µg/L ND (5.0) ND (5.0) ND (5.0) ND (5.0) ND (5.0) ND (5.0) ND (5.0) ND (5.0) ND (5.0) ND (5.0) ND (5.0) ND (5.0) ND (5.0) ND (5.0) ND (5.0) ND (5.0) ND (5.0) ND (5.0) ND (5.0) ND (5.0) ND (5.0) ND (5.0) ND (5.0) ND (5.0) ND (5.0)



Radioactivity
Gross Alpha 15 15 NA pCi/L 6 ± 5 6.7 ± 7.3 20 ± 11 9 ± 6.1 7.7 ± 6.2 9.9 ± 6.1 6.4 ± 6.2 1.4 ± 5.9 -1.3 ± 5.2 3.1 ± 7.4 3.4 ± 4.4 4.4 ± 4.9 9.5 ± 6.4 7.7 ± 5.5 2.5 ± 9.1 4 ± 5.8 -1.8 ± 3.3 2.4 ± 5.5 8.4 ± 5.3 0.4 ± 4.2 -2.7 ± 3.3 10 ± 8.1 28 ± 12 19 ± 8.4 7.3 ± 4.5
Gross Beta 50 50 NA pCi/L 12 ± 5.4 6.9 ± 6.8 6.7 ± 13 7.7 ± 5.8 11 ± 6.8 13 ± 6.2 5.7 ± 7.9 19 ± 6.1 5.8 ± 5.8 11 ± 7 2.8 ± 4.4 14 ± 5.1 14 ± 5.5 11 ± 5 21 ± 9.9 8.4 ± 5.3 10 ± 5.1 4.8 ± 5.3 2.9 ± 4.4 6.7 ± 4.7 -0.48 ± 4.2 23 ± 8.3 34 ± 9.7 18 ± 6 10 ± 4.2
Ra-228 5



b
5



b NA pCi/L 2.3 ± 0.94 1.5 ± 0.81 0.92 ± 0.46 1 ± 0.52 1.4 ± 0.52 0.89 ± 0.54 0.99 ± 0.58 1.9 ± 0.61 1.3 ± 0.58 1.8 ± 0.67 1.8 ± 0.67 2 ± 0.96 0.38 ± 0.48 0.78 ± 0.54 0.58 ± 0.6 1 ± 0.65 0.83 ± 0.51 1.3 ± 1.1 1.1 ± 0.64 1.3 ± 0.89 1.3 ± 1.2 1.7 ± 0.65 1.5 ± 0.54 1.5 ± 0.94 0.4 ± 0.46
H-3 NA NA NA pCi/L U(-825.7 ± 300)U(-657.8 ± 300)U(-555.8 ± 310) U(-793.7 ± 300) U(-751.7 ± 300) U(-715.7 ± 300) U(-829.7 ± 300)U(-675.1 ± 300)U(-669.1 ± 300)U(-661.1 ± 300)U(-856.8 ± 300)U(-757.0 ± 300)U(-780.9 ± 300)U(-896.8 ± 300)U(-731.0 ± 300)U(-703.0 ± 302.0)U(-749.0 ± 301.0)U(-804.9 ± 300)U(-928.7 ± 300)U(-780.9 ± 300)U(-705.0 ± 300)U(-782.9 ± 300)U(-852.8 ± 300)U(-786.9 ± 300)U(-894.8 ± 300)
Ra-226 5



b
5



b NA pCi/L 0.13 ± 0.07 0.18 ± 0.07 0.12 ± 0.11 -0.08 ± 0.09 0.11 ± 0.12 0.05 ± 0.17 0.08 ± 0.12 0.22 ± 0.1 0.2 ± 0.08 0.25 ± 0.07 0.11 ± 0.06 0.02 ± 0.1 0.15 ± 0.08 0.25 ± 0.09 0.19 ± 0.11 0.15 ± 0.08 0.08 ± 0.1 0.22 ± 0.07 0.23 ± 0.13 0.11 ± 0.06 0.04 ± 0.05 0.1 ± 0.08 0.17 ± 0.07 0.09 ± 0.08 0.32 ± 0.27
Sr-90 NA 8 NA pCi/L U(0.2 ± 1.5) U(0.4 ± 1.8) U(0.2 ± 1.8) U(0.7 ± 1.6) U(1.5 ± 1.3) U(0.5 ± 1.3) U(-0.3 ± 1.3) U(0.6 ± 1.5) U(0.9 ± 1.2) U(-0.2 ± 1.0) U(1.2 ± 1.6) U(0 ± 1.5) U(0.9 ± 1.2) U(0 ± 2.0) U(0.4 ± 1.1) U(0 ± 2.1) U(0.7 ± 1.4) U(1.3 ± 1.5) U(0.8 ± 1.8) U(0.1 ± 1.4) U(0.3 ± 1.5) U(0.8 ± 1.5) U(0.2 ± 1.6) U(0.2 ± 1.7) U(-0.6 ± 1.7)
U-234 NA NA NA pCi/L 5.8 ± 2.1 7.2 ± 2.3 5.9 ± 2.1 5.6 ± 2 0.19 ± 4.6 14 ± 6.1 13 ± 6.2 11 ± 2.6 11 ± 2.6 11 ± 2.5 4.8 ± 1.9 2.8 ± 1.5 15 ± 4.8 9.1 ± 5.5 8.7 ± 3.3 16 ± 3.8 1.2 ± 1.7 3.3 ± 3.8 5 ± 2.4 5.3 ± 2 3.5 ± 1.6 12 ± 2.7 15 ± 3.2 5.3 ± 2 2.4 ± 1.5
U-235 NA NA NA pCi/L 0.45 ± 0.58 -0.25 ± 0.9 -0.11 ± 0.88 -0.12 ± 0.42 0.0 ± 1.8 2.3 ± 2.8 -0.85 ± 2.8 0.12 ± 0.73 0.61 ± 1.1 0.35 ± 0.75 0.12 ± 0.56 -0.24 ± 0.8 1.1 ± 1.6 1.7 ± 2.5 0.18 ± 0.37 0.18 ± 0.85 -0.12 ± 0.56 -0.43 ± 1.4 0.47 ± 1 0.48 ± 0.71 0.37 ± 0.77 0.24 ± 0.5 0.81 ± 0.98 0.68 ± 0.67 -0.38 ± 0.7
U-238 NA NA NA pCi/L 4.76 ± 2 7.95 ± 2.4 2.67 ± 1.9 3.9 ± 1.5 -5.36 ± 4.9 11.1 ± 5.1 16.7 ± 6.4 9.52 ± 2.5 9.23 ± 2.5 8.44 ± 2.2 5.51 ± 1.8 4.12 ± 1.5 13.7 ± 5.1 8.41 ± 6.4 11.3 ± 3.2 13.7 ± 3.6 2.32 ± 1.9 5.12 ± 4.7 6.67 ± 2.4 5.5 ± 1.8 3.76 ± 1.8 12.4 ± 2.6 13.7 ± 3.3 5.23 ± 1.8 1.26 ± 1.2
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Table 1



December 2013 and January 2014



Baseline Water Quality Sampling Results



Puente Valley Operable Unit Shallow Zone



Los Angeles County, California



Sample Date 12/16/2013 12/16/2013 12/17/2013 12/17/2013 12/17/2013 12/19/2013 12/18/2013 1/6/2014 1/6/2014 1/6/2014 1/6/2014 1/10/2014 1/7/2014 1/7/2014 1/7/2014 1/7/2014 1/7/2014 1/8/2014 1/8/2014 1/8/2014 1/8/2014 1/9/2014 1/9/2014 1/9/2014 1/9/2014



MW8-1D MW8-2A MW8-2B MW8-2DMW8-2CS-07S-06 S-09S-05



Federal California



BPO



(Basin Plan



Objectives)



Regulatory Levels



P-1LM P-1LP-1UMMW8-3A MW8-3B MW8-3C MW8-3D P-1UMW8-1B MW8-1CS-11S-10 MW8-1AAnalyte Units



Pesticides/PCBs (EPA 508)
4,4'-DDD NA NA NA µg/L ND (0.050) ND (0.010) ND (0.010) ND (0.010) ND (0.010) ND (0.010) ND (0.010) ND (0.010) ND (0.010) ND (0.010) ND (0.010) ND (0.010) ND (0.010) ND (0.010) ND (0.010) ND (0.010) ND (0.010) ND (0.010) ND (0.010) ND (0.010) ND (0.010) ND (0.010) ND (0.010) ND (0.010) ND (0.010)
4,4'-DDE NA NA NA µg/L ND (0.050) ND (0.010) ND (0.010) ND (0.010) ND (0.010) ND (0.010) ND (0.010) ND (0.010) ND (0.010) ND (0.010) ND (0.010) ND (0.010) ND (0.010) ND (0.010) ND (0.010) ND (0.010) ND (0.010) ND (0.010) ND (0.010) ND (0.010) ND (0.010) ND (0.010) ND (0.010) ND (0.010) ND (0.010)
4,4'-DDT NA NA NA µg/L ND (0.050) ND (0.010) ND (0.010) ND (0.010) ND (0.010) ND (0.010) ND (0.010) ND (0.010) ND (0.010) ND (0.010) ND (0.010) ND (0.010) ND (0.010) ND (0.010) ND (0.010) ND (0.010) ND (0.010) ND (0.010) ND (0.010) ND (0.010) ND (0.010) ND (0.010) ND (0.010) ND (0.010) ND (0.010)
Aldrin NA NA NA µg/L ND (0.050) ND (0.010) ND (0.010) ND (0.010) ND (0.010) ND (0.010) ND (0.010) ND (0.010) ND (0.010) ND (0.010) ND (0.010) ND (0.010) ND (0.010) ND (0.010) ND (0.010) ND (0.010) ND (0.010) ND (0.010) ND (0.010) ND (0.010) ND (0.010) ND (0.010) ND (0.010) ND (0.010) ND (0.010)
alpha-BHC NA NA NA µg/L ND (0.050) ND (0.010) ND (0.010) ND (0.010) ND (0.010) ND (0.010) ND (0.010) ND (0.010) ND (0.010) ND (0.010) ND (0.010) ND (0.010) ND (0.010) ND (0.010) ND (0.010) ND (0.010) ND (0.010) ND (0.010) ND (0.010) ND (0.010) ND (0.010) ND (0.010) ND (0.010) ND (0.010) ND (0.010)
Aroclor 1016 NA NA NA µg/L ND (0.50) ND (0.10) ND (0.10) ND (0.10) ND (0.10) ND (0.10) ND (0.10) ND (0.10) ND (0.10) ND (0.10) ND (0.10) ND (0.10) ND (0.10) ND (0.10) ND (0.10) ND (0.10) ND (0.10) ND (0.10) ND (0.10) ND (0.10) ND (0.10) ND (0.10) ND (0.10) ND (0.10) ND (0.10)
Aroclor 1221 NA NA NA µg/L ND (0.50) ND (0.10) ND (0.10) ND (0.10) ND (0.10) ND (0.10) ND (0.10) ND (0.10) ND (0.10) ND (0.10) ND (0.10) ND (0.10) ND (0.10) ND (0.10) ND (0.10) ND (0.10) ND (0.10) ND (0.10) ND (0.10) ND (0.10) ND (0.10) ND (0.10) ND (0.10) ND (0.10) ND (0.10)
Aroclor 1232 NA NA NA µg/L ND (0.50) ND (0.10) ND (0.10) ND (0.10) ND (0.10) ND (0.10) ND (0.10) ND (0.10) ND (0.10) ND (0.10) ND (0.10) ND (0.10) ND (0.10) ND (0.10) ND (0.10) ND (0.10) ND (0.10) ND (0.10) ND (0.10) ND (0.10) ND (0.10) ND (0.10) ND (0.10) ND (0.10) ND (0.10)
Aroclor 1242 NA NA NA µg/L ND (0.50) ND (0.10) ND (0.10) ND (0.10) ND (0.10) ND (0.10) ND (0.10) ND (0.10) ND (0.10) ND (0.10) ND (0.10) ND (0.10) ND (0.10) ND (0.10) ND (0.10) ND (0.10) ND (0.10) ND (0.10) ND (0.10) ND (0.10) ND (0.10) ND (0.10) ND (0.10) ND (0.10) ND (0.10)
Aroclor 1248 NA NA NA µg/L ND (0.50) ND (0.10) ND (0.10) ND (0.10) ND (0.10) ND (0.10) ND (0.10) ND (0.10) ND (0.10) ND (0.10) ND (0.10) ND (0.10) ND (0.10) ND (0.10) ND (0.10) ND (0.10) ND (0.10) ND (0.10) ND (0.10) ND (0.10) ND (0.10) ND (0.10) ND (0.10) ND (0.10) ND (0.10)
Aroclor 1254 NA NA NA µg/L ND (0.50) ND (0.10) ND (0.10) ND (0.10) ND (0.10) ND (0.10) ND (0.10) ND (0.10) ND (0.10) ND (0.10) ND (0.10) ND (0.10) ND (0.10) ND (0.10) ND (0.10) ND (0.10) ND (0.10) ND (0.10) ND (0.10) ND (0.10) ND (0.10) ND (0.10) ND (0.10) ND (0.10) ND (0.10)
Aroclor 1260 NA NA NA µg/L ND (0.50) ND (0.10) ND (0.10) ND (0.10) ND (0.10) ND (0.10) ND (0.10) ND (0.10) ND (0.10) ND (0.10) ND (0.10) ND (0.10) ND (0.10) ND (0.10) ND (0.10) ND (0.10) ND (0.10) ND (0.10) ND (0.10) ND (0.10) ND (0.10) ND (0.10) ND (0.10) ND (0.10) ND (0.10)
beta-BHC NA NA NA µg/L ND (0.050) ND (0.010) ND (0.010) ND (0.010) ND (0.010) ND (0.010) ND (0.010) ND (0.010) ND (0.010) ND (0.010) ND (0.010) ND (0.010) ND (0.010) ND (0.010) ND (0.010) ND (0.010) ND (0.010) ND (0.010) ND (0.010) ND (0.010) ND (0.010) ND (0.010) ND (0.010) ND (0.010) ND (0.010)
Chlorodane NA NA NA µg/L ND (0.50) ND (0.10) ND (0.10) ND (0.10) ND (0.10) ND (0.10) ND (0.10) ND (0.10) ND (0.10) ND (0.10) ND (0.10) ND (0.10) ND (0.10) ND (0.10) ND (0.10) ND (0.10) ND (0.10) ND (0.10) ND (0.10) ND (0.10) ND (0.10) ND (0.10) ND (0.10) ND (0.10) ND (0.10)
Chlorothalonil (Daconil, Bravo) NA NA NA µg/L ND (0.25) ND (0.050) ND (0.050) ND (0.050) ND (0.050) ND (0.050) ND (0.050) ND (0.050) ND (0.050) ND (0.050) ND (0.050) ND (0.050) ND (0.050) ND (0.050) ND (0.050) ND (0.050) ND (0.050) ND (0.050) ND (0.050) ND (0.050) ND (0.050) ND (0.050) ND (0.050) ND (0.050) ND (0.050)
delta-BHC NA NA NA µg/L ND (0.050) ND (0.010) ND (0.010) ND (0.010) ND (0.010) ND (0.010) ND (0.010) ND (0.010) ND (0.010) ND (0.010) ND (0.010) ND (0.010) ND (0.010) ND (0.010) ND (0.010) ND (0.010) ND (0.010) ND (0.010) ND (0.010) ND (0.010) ND (0.010) ND (0.010) ND (0.010) ND (0.010) ND (0.010)
Dieldrin NA NA NA µg/L ND (0.050) ND (0.010) ND (0.010) ND (0.010) ND (0.010) ND (0.010) ND (0.010) ND (0.010) ND (0.010) ND (0.010) ND (0.010) ND (0.010) ND (0.010) ND (0.010) ND (0.010) ND (0.010) ND (0.010) ND (0.010) ND (0.010) ND (0.010) ND (0.010) ND (0.010) ND (0.010) ND (0.010) ND (0.010)
Endosulfan I NA NA NA µg/L ND (0.050) ND (0.010) ND (0.010) ND (0.010) ND (0.010) ND (0.010) ND (0.010) ND (0.010) ND (0.010) ND (0.010) ND (0.010) ND (0.010) ND (0.010) ND (0.010) ND (0.010) ND (0.010) ND (0.010) ND (0.010) ND (0.010) ND (0.010) ND (0.010) ND (0.010) ND (0.010) ND (0.010) ND (0.010)
Endosulfan II NA NA NA µg/L ND (0.050) ND (0.010) ND (0.010) ND (0.010) ND (0.010) ND (0.010) ND (0.010) ND (0.010) ND (0.010) ND (0.010) ND (0.010) ND (0.010) ND (0.010) ND (0.010) ND (0.010) ND (0.010) ND (0.010) ND (0.010) ND (0.010) ND (0.010) ND (0.010) ND (0.010) ND (0.010) ND (0.010) ND (0.010)
Endosulfan sulfate NA NA NA µg/L ND (0.050) ND (0.010) ND (0.010) ND (0.010) ND (0.010) ND (0.010) ND (0.010) ND (0.010) ND (0.010) ND (0.010) ND (0.010) ND (0.010) ND (0.010) ND (0.010) ND (0.010) ND (0.010) ND (0.010) ND (0.010) ND (0.010) ND (0.010) ND (0.010) ND (0.010) ND (0.010) ND (0.010) ND (0.010)
Endrin 2 2 NA µg/L ND (0.050) ND (0.010) ND (0.010) ND (0.010) ND (0.010) ND (0.010) ND (0.010) ND (0.010) ND (0.010) ND (0.010) ND (0.010) ND (0.010) ND (0.010) ND (0.010) ND (0.010) ND (0.010) ND (0.010) ND (0.010) ND (0.010) ND (0.010) ND (0.010) ND (0.010) ND (0.010) ND (0.010) ND (0.010)
Endrin aldehyde NA NA NA µg/L ND (0.050) ND (0.010) ND (0.010) ND (0.010) ND (0.010) ND (0.010) ND (0.010) ND (0.010) ND (0.010) ND (0.010) ND (0.010) ND (0.010) ND (0.010) ND (0.010) ND (0.010) ND (0.010) ND (0.010) ND (0.010) ND (0.010) ND (0.010) ND (0.010) ND (0.010) ND (0.010) ND (0.010) ND (0.010)
gamma-BHC (Lindane) 0.2 0.2 NA µg/L ND (0.050) ND (0.010) ND (0.010) ND (0.010) ND (0.010) ND (0.010) ND (0.010) ND (0.010) ND (0.010) ND (0.010) ND (0.010) ND (0.010) ND (0.010) ND (0.010) ND (0.010) ND (0.010) ND (0.010) ND (0.010) ND (0.010) ND (0.010) ND (0.010) ND (0.010) ND (0.010) ND (0.010) ND (0.010)
Heptachlor 0.4 0.01 NA µg/L ND (0.050) ND (0.010) ND (0.010) ND (0.010) ND (0.010) ND (0.010) ND (0.010) ND (0.010) ND (0.010) ND (0.010) ND (0.010) ND (0.010) ND (0.010) ND (0.010) ND (0.010) ND (0.010) ND (0.010) ND (0.010) ND (0.010) ND (0.010) ND (0.010) ND (0.010) ND (0.010) ND (0.010) ND (0.010)
Heptachlor epoxide 0.2 0.01 NA µg/L ND (0.050) ND (0.010) ND (0.010) ND (0.010) ND (0.010) ND (0.010) ND (0.010) ND (0.010) ND (0.010) ND (0.010) ND (0.010) ND (0.010) ND (0.010) ND (0.010) ND (0.010) ND (0.010) ND (0.010) ND (0.010) ND (0.010) ND (0.010) ND (0.010) ND (0.010) ND (0.010) ND (0.010) ND (0.010)
Hexachlorobenzene 1 1 NA µg/L ND (0.050) ND (0.010) ND (0.010) ND (0.010) ND (0.010) ND (0.010) ND (0.010) ND (0.010) ND (0.010) ND (0.010) ND (0.010) ND (0.010) ND (0.010) ND (0.010) ND (0.010) ND (0.010) ND (0.010) ND (0.010) ND (0.010) ND (0.010) 0.017 ND (0.010) ND (0.010) ND (0.010) ND (0.010)
Hexachlorocyclopentadiene 50 50 NA µg/L ND (0.25) ND (0.050) ND (0.050) ND (0.050) ND (0.050) ND (0.050) ND (0.050) ND (0.050) ND (0.050) ND (0.050) ND (0.050) ND (0.050) ND (0.050) ND (0.050) ND (0.050) ND (0.050) ND (0.050) ND (0.050) ND (0.050) ND (0.050) ND (0.050) ND (0.050) ND (0.050) ND (0.050) ND (0.050)
Methoxychlor 40 30 NA µg/L ND (0.050) ND (0.010) ND (0.010) ND (0.010) ND (0.010) ND (0.010) ND (0.010) ND (0.010) ND (0.010) ND (0.010) ND (0.010) ND (0.010) ND (0.010) ND (0.010) ND (0.010) ND (0.010) ND (0.010) ND (0.010) ND (0.010) ND (0.010) ND (0.010) ND (0.010) ND (0.010) ND (0.010) ND (0.010)
PCBs, Total 0.5 0.5 NA µg/L ND (2.5) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50)
Propachlor NA NA NA µg/L ND (0.25) ND (0.050) ND (0.050) ND (0.050) ND (0.050) ND (0.050) ND (0.050) ND (0.050) ND (0.050) ND (0.050) ND (0.050) ND (0.050) ND (0.050) ND (0.050) ND (0.050) ND (0.050) ND (0.050) ND (0.050) ND (0.050) ND (0.050) ND (0.050) ND (0.050) ND (0.050) ND (0.050) ND (0.050)
Toxaphane NA NA NA µg/L ND (5.0) ND (1.0) ND (1.0) ND (1.0) ND (1.0) ND (1.0) ND (1.0) ND (1.0) ND (1.0) ND (1.0) ND (1.0) ND (1.0) ND (1.0) ND (1.0) ND (1.0) ND (1.0) ND (1.0) ND (1.0) ND (1.0) ND (1.0) ND (1.0) ND (1.0) ND (1.0) ND (1.0) ND (1.0)
Trifluralin NA NA NA µg/L ND (0.050) ND (0.010) ND (0.010) ND (0.010) ND (0.010) ND (0.010) ND (0.010) ND (0.010) ND (0.010) ND (0.010) ND (0.010) ND (0.010) ND (0.010) ND (0.010) ND (0.010) ND (0.010) ND (0.010) ND (0.010) ND (0.010) ND (0.010) ND (0.010) ND (0.010) ND (0.010) ND (0.010) ND (0.010)



Metals (EPA 6010B/7470A)



Antimony 0.006 0.006 NA mg/L ND (0.0060) ND (0.0060) ND (0.0060) ND (0.0060) ND (0.0060) ND (0.0060) ND (0.0060) ND (0.0060) ND (0.0060) ND (0.0060) ND (0.0060) ND (0.0060) ND (0.0060) ND (0.0060) ND (0.0060) ND (0.0060) ND (0.0060) ND (0.0060) ND (0.0060) ND (0.0060) ND (0.0060) ND (0.0060) ND (0.0060) ND (0.0060) ND (0.0060)



Arsenic 0.010 0.010 NA mg/L ND (0.010) ND (0.010) ND (0.010) ND (0.010) ND (0.010) ND (0.010) ND (0.010) ND (0.010) ND (0.010) ND (0.010) ND (0.010) ND (0.010) ND (0.010) ND (0.010) ND (0.010) ND (0.010) ND (0.010) ND (0.010) ND (0.010) ND (0.010) ND (0.010) ND (0.010) ND (0.010) ND (0.010) ND (0.010)



Barium 2 1 NA mg/L 0.224 ND (0.200) ND (0.200) ND (0.200) ND (0.200) ND (0.200) ND (0.200) ND (0.200) ND (0.200) 0.322 ND (0.200) ND (0.200) ND (0.200) 0.325 ND (0.200) ND (0.200) ND (0.200) ND (0.200) 0.204 ND (0.200) ND (0.200) ND (0.200) ND (0.200) 0.229 ND (0.200)



Beryllium 0.004 0.004 NA mg/L ND (0.0050) ND (0.0050) ND (0.0050) ND (0.0050) ND (0.0050) ND (0.0050) ND (0.0050) ND (0.0050) ND (0.0050) ND (0.0050) ND (0.0050) ND (0.0050) ND (0.0050) ND (0.0050) ND (0.0050) ND (0.0050) ND (0.0050) ND (0.0050) ND (0.0050) ND (0.0050) ND (0.0050) ND (0.0050) ND (0.0050) ND (0.0050) ND (0.0050)



Cadmium 0.005 0.005 NA mg/L ND (0.0020) ND (0.0020) ND (0.0020) ND (0.0020) ND (0.0020) ND (0.0020) ND (0.0020) ND (0.0020) ND (0.0020) ND (0.0020) ND (0.0020) ND (0.0020) ND (0.0020) ND (0.0020) ND (0.0020) ND (0.0020) ND (0.0020) ND (0.0020) ND (0.0020) ND (0.0020) ND (0.0020) ND (0.0020) ND (0.0020) ND (0.0020) ND (0.0020)



Chromium 0.1 0.05 NA mg/L ND (0.010) ND (0.010) ND (0.010) ND (0.010) ND (0.010) ND (0.010) ND (0.010) ND (0.010) ND (0.010) ND (0.010) 0.0132 ND (0.010) ND (0.010) ND (0.010) ND (0.010) ND (0.010) ND (0.010) 0.0107 0.0112 0.0135 0.0109 ND (0.010) ND (0.010) ND (0.010) 0.0166



Cobalt NA NA NA mg/L ND (0.0050) ND (0.0050) ND (0.0050) ND (0.0050) ND (0.0050) ND (0.0050) ND (0.0050) ND (0.0050) ND (0.0050) ND (0.0050) ND (0.0050) ND (0.0050) ND (0.0050) ND (0.0050) ND (0.0050) ND (0.0050) ND (0.0050) ND (0.0050) ND (0.0050) ND (0.0050) ND (0.0050) ND (0.0050) ND (0.0050) ND (0.0050) ND (0.0050)



Copper 1.3 1.3 NA mg/L 0.0149 0.0113 ND (0.010) ND (0.010) ND (0.010) ND (0.010) ND (0.010) ND (0.010) ND (0.010) ND (0.010) ND (0.010) ND (0.010) ND (0.010) ND (0.010) ND (0.010) ND (0.010) ND (0.010) ND (0.010) ND (0.010) ND (0.010) ND (0.010) ND (0.010) ND (0.010) ND (0.010) ND (0.010)



Lead 0.015 0.015 NA mg/L ND (0.010) ND (0.010) ND (0.010) ND (0.010) ND (0.010) ND (0.010) ND (0.010) ND (0.010) ND (0.010) ND (0.010) ND (0.010) ND (0.010) ND (0.010) ND (0.010) ND (0.010) ND (0.010) ND (0.010) ND (0.010) ND (0.010) ND (0.010) ND (0.010) ND (0.010) ND (0.010) ND (0.010) ND (0.010)



Mercury 0.002 0.002 NA mg/L ND (0.00020) ND (0.00020) ND (0.00020) ND (0.00020) ND (0.00020) ND (0.00020) ND (0.00020) ND (0.00020) ND (0.00020) ND (0.00020) ND (0.00020) ND (0.00020) ND (0.00020) ND (0.00020) ND (0.00020) ND (0.00020) ND (0.00020) ND (0.0020) ND (0.00020) ND (0.00020) ND (0.00020) ND (0.00020) ND (0.00020) ND (0.00020) ND (0.00020)



Molybdenum NA NA NA mg/L ND (0.020) 0.0305 ND (0.020) ND (0.020) ND (0.020) ND (0.020) ND (0.02) ND (0.020) ND (0.020) ND (0.020) ND (0.020) ND (0.020) ND (0.020) ND (0.020) ND (0.020) ND (0.020) ND (0.020) ND (0.020) ND (0.020) ND (0.020) ND (0.020) ND (0.020) ND (0.020) ND (0.020) ND (0.020)



Nickel NA 0.1 NA mg/L ND (0.0050) ND (0.0050) ND (0.0050) 0.0055 0.0067 0.0192 0.0225 ND (0.0050) ND (0.0050) 0.0074 ND (0.0050) ND (0.0050) ND (0.0050) ND (0.0050) ND (0.0050) ND (0.0050) ND (0.0050) ND (0.0050) ND (0.0050) ND (0.0050) ND (0.0050) ND (0.0050) ND (0.0050) ND (0.0050) ND (0.0050)



Selenium 0.05 0.05 NA mg/L 0.0174 0.0181 ND (0.010) 0.0104 0.0155 0.0120 0.0161 0.0108 0.0105 ND (0.010) ND (0.010) ND (0.010) ND (0.010) 0.0110 ND (0.010) ND (0.010) ND (0.010) ND (0.010) ND (0.010) ND (0.010) ND (0.010) ND (0.010) 0.0131 0.0116 ND (0.010)



Silver NA NA NA mg/L ND (0.0050) ND (0.0050) ND (0.0050) ND (0.0050) ND (0.0050) ND (0.0050) ND (0.0050) ND (0.0050) ND (0.0050) ND (0.0050) ND (0.0050) ND (0.0050) ND (0.0050) ND (0.0050) ND (0.0050) ND (0.0050) ND (0.0050) ND (0.0050) ND (0.0050) ND (0.0050) ND (0.0050) ND (0.0050) ND (0.0050) ND (0.0050) ND (0.0050)



Thallium 0.002 0.002 NA mg/L ND (0.010) ND (0.010) ND (0.010) ND (0.010) ND (0.010) ND (0.010) ND (0.010) ND (0.010) ND (0.010) ND (0.010) ND (0.010) ND (0.010) ND (0.010) ND (0.010) ND (0.010) ND (0.010) ND (0.010) ND (0.010) ND (0.010) ND (0.010) ND (0.010) ND (0.010) ND (0.010) ND (0.010) ND (0.010)



Vanadium NA NA NA mg/L ND (0.010) ND (0.010) ND (0.010) ND (0.010) ND (0.010) ND (0.010) ND (0.010) ND (0.010) ND (0.010) ND (0.010) ND (0.010) ND (0.010) ND (0.010) ND (0.010) ND (0.010) ND (0.010) ND (0.010) ND (0.010) ND (0.010) ND (0.010) ND (0.010) ND (0.010) ND (0.010) ND (0.010) ND (0.010)



Zinc NA NA NA mg/L 0.234 0.817 0.829 0.457 1.400 0.212 1.770 ND (0.020) ND (0.020) ND (0.020) ND (0.020) ND (0.020) ND (0.020) ND (0.020) ND (0.020) ND (0.020) 0.240 ND (0.020) ND (0.020) ND (0.020) 0.154 ND (0.020) ND (0.020) ND (0.020) ND (0.020)
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Table 1



December 2013 and January 2014



Baseline Water Quality Sampling Results



Puente Valley Operable Unit Shallow Zone



Los Angeles County, California



Sample Date 12/16/2013 12/16/2013 12/17/2013 12/17/2013 12/17/2013 12/19/2013 12/18/2013 1/6/2014 1/6/2014 1/6/2014 1/6/2014 1/10/2014 1/7/2014 1/7/2014 1/7/2014 1/7/2014 1/7/2014 1/8/2014 1/8/2014 1/8/2014 1/8/2014 1/9/2014 1/9/2014 1/9/2014 1/9/2014



MW8-1D MW8-2A MW8-2B MW8-2DMW8-2CS-07S-06 S-09S-05



Federal California



BPO



(Basin Plan



Objectives)



Regulatory Levels



P-1LM P-1LP-1UMMW8-3A MW8-3B MW8-3C MW8-3D P-1UMW8-1B MW8-1CS-11S-10 MW8-1AAnalyte Units



(EPA 331.0)
Perchlorate 6 NA NA µg/L 3.8 5.8 4.5 4.4 6.3 9.3 6.8 9.2 9.4 6.6 3.5 7.9 4.5 4.9 5.2 5.2 2.2 12 8.7 5.0 4.4 6.5 4.3 3.2 1.7



Semivolatile Organic Compounds (EPA 8270C)
1,4-Dioxane NA NA NA µg/L 17.2 40.6 1.7 1.9 41.7 14.8 9.7 0.11J 0.14J 0.10J ND (0.47) ND (0.48) 0.37J 0.36J ND (0.48) 0.12J ND (0.48) ND (0.48) ND (0.49) 0.45J ND (0.50) 0.12J 0.29J ND (0.47) ND (0.48)



Semivolatile Organic Compounds (EPA 525.2)
Alachlor 2 2 NA µg/L ND (0.10) ND (0.10) ND (0.10) ND (0.10) ND (0.10) ND (0.10) ND (0.10) ND (0.10) ND (0.10) ND (0.10) ND (0.10) ND (0.10) ND (0.10) ND (0.10) ND (0.10) ND (0.10) ND (0.10) ND (0.10) ND (0.10) ND (0.10) ND (0.10) ND (0.10) ND (0.10) ND (0.10) ND (0.10)
Atrazine 3 1 NA µg/L 0.10 0.12 ND (0.10) ND (0.10) 0.15 0.16 0.17 ND (0.10) ND (0.10) ND (0.10) ND (0.10) ND (0.10) ND (0.10) ND (0.10) ND (0.10) ND (0.10) ND (0.10) ND (0.10) ND (0.10) ND (0.10) ND (0.10) ND (0.10) ND (0.10) ND (0.10) ND (0.10)
Benzo (a) pyrene 0.2 0.2 NA µg/L ND (0.10) ND (0.10) ND (0.10) ND (0.10) ND (0.10) ND (0.10) ND (0.10) ND (0.10) ND (0.10) ND (0.10) ND (0.10) ND (0.10) ND (0.10) ND (0.10) ND (0.10) ND (0.10) ND (0.10) ND (0.10) ND (0.10) ND (0.10) ND (0.10) ND (0.10) ND (0.10) ND (0.10) ND (0.10)
Bis(2-ethylhexyl)adipate 400 400 NA µg/L ND (5.0) ND (5.0) ND (5.0) ND (5.0) ND (5.0) ND (5.0) ND (5.0) ND (5.0) ND (5.0) ND (5.0) ND (5.0) ND (5.0) ND (5.0) ND (5.0) ND (5.0) ND (5.0) ND (5.0) ND (5.0) ND (5.0) ND (5.0) ND (5.0) ND (5.0) ND (5.0) ND (5.0) ND (5.0)
Bis(2-ethylhexyl)phthalate 6 4 NA µg/L ND (3.0) ND (3.0) ND (3.0) ND (3.0) ND (3.0) ND (3.0) ND (3.0) ND (3.0) ND (3.0) ND (3.0) ND (3.0) ND (3.0) ND (3.0) ND (3.0) ND (3.0) ND (3.0) ND (3.0) ND (3.0) ND (3.0) ND (3.0) ND (3.0) ND (3.0) ND (3.0) ND (3.0) ND (3.0)
Bromacil NA NA NA µg/L ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50)
Butachlor NA NA NA µg/L ND (0.10) ND (0.10) ND (0.10) ND (0.10) ND (0.10) ND (0.10) ND (0.10) ND (0.10) ND (0.10) ND (0.10) ND (0.10) ND (0.10) ND (0.10) ND (0.10) ND (0.10) ND (0.10) ND (0.10) ND (0.10) ND (0.10) ND (0.10) ND (0.10) ND (0.10) ND (0.10) ND (0.10) ND (0.10)
Captan NA NA NA µg/L ND (1.0) ND (1.0) ND (1.0) ND (1.0) ND (1.0) ND (1.0) ND (1.0) ND (1.0) ND (1.0) ND (1.0) ND (1.0) ND (1.0) ND (1.0) ND (1.0) ND (1.0) ND (1.0) ND (1.0) ND (1.0) ND (1.0) ND (1.0) ND (1.0) ND (1.0) ND (1.0) ND (1.0) ND (1.0)
Chloropropham NA NA NA µg/L ND (0.10) ND (0.10) ND (0.10) ND (0.10) ND (0.10) ND (0.10) ND (0.10) ND (0.10) ND (0.10) ND (0.10) ND (0.10) ND (0.10) ND (0.10) ND (0.10) ND (0.10) ND (0.10) ND (0.10) ND (0.10) ND (0.10) ND (0.10) ND (0.10) ND (0.10) ND (0.10) ND (0.10) ND (0.10)
Cyanazine NA NA NA µg/L ND (0.10) ND (0.10) ND (0.10) ND (0.10) ND (0.10) ND (0.10) ND (0.10) ND (0.10) ND (0.10) ND (0.10) ND (0.10) ND (0.10) ND (0.10) ND (0.10) ND (0.10) ND (0.10) ND (0.10) ND (0.10) ND (0.10) ND (0.10) ND (0.10) ND (0.10) ND (0.10) ND (0.10) ND (0.10)
Diazinon NA NA NA µg/L ND (0.10) ND (0.10) ND (0.10) ND (0.10) ND (0.10) ND (0.10) ND (0.10) ND (0.10) ND (0.10) ND (0.10) ND (0.10) ND (0.10) ND (0.10) ND (0.10) ND (0.10) ND (0.10) ND (0.10) ND (0.10) ND (0.10) ND (0.10) ND (0.10) ND (0.10) ND (0.10) ND (0.10) ND (0.10)
Dimethoate NA NA NA µg/L ND (0.20) ND (0.20) ND (0.20) ND (0.20) ND (0.20) ND (0.20) ND (0.20) ND (0.20) ND (0.20) ND (0.20) ND (0.20) ND (0.20) ND (0.20) ND (0.20) ND (0.20) ND (0.20) ND (0.20) ND (0.20) ND (0.20) ND (0.20) ND (0.20) ND (0.20) ND (0.20) ND (0.20) ND (0.20)
Diphenamid NA NA NA µg/L ND (0.10) ND (0.10) ND (0.10) ND (0.10) ND (0.10) ND (0.10) ND (0.10) ND (0.10) ND (0.10) ND (0.10) ND (0.10) ND (0.10) ND (0.10) ND (0.10) ND (0.10) ND (0.10) ND (0.10) ND (0.10) ND (0.10) ND (0.10) ND (0.10) ND (0.10) ND (0.10) ND (0.10) ND (0.10)
Disulfoton NA NA NA µg/L ND (0.10) ND (0.10) ND (0.10) ND (0.10) ND (0.10) ND (0.10) ND (0.10) ND (0.10) ND (0.10) ND (0.10) ND (0.10) ND (0.10) ND (0.10) ND (0.10) ND (0.10) ND (0.10) ND (0.10) ND (0.10) ND (0.10) ND (0.10) ND (0.10) ND (0.10) ND (0.10) ND (0.10) ND (0.10)
EPTC NA NA NA µg/L ND (0.10) ND (0.10) ND (0.10) ND (0.10) ND (0.10) ND (0.10) ND (0.10) ND (0.10) ND (0.10) ND (0.10) ND (0.10) ND (0.10) ND (0.10) ND (0.10) ND (0.10) ND (0.10) ND (0.10) ND (0.10) ND (0.10) ND (0.10) ND (0.10) ND (0.10) ND (0.10) ND (0.10) ND (0.10)
Metachlor NA NA NA µg/L ND (0.10) ND (0.10) ND (0.10) ND (0.10) ND (0.10) ND (0.10) ND (0.10) ND (0.10) ND (0.10) ND (0.10) ND (0.10) ND (0.10) ND (0.10) ND (0.10) ND (0.10) ND (0.10) ND (0.10) ND (0.10) ND (0.10) ND (0.10) ND (0.10) ND (0.10) ND (0.10) ND (0.10) ND (0.10)
Metribuzin NA NA NA µg/L ND (0.10) ND (0.10) ND (0.10) ND (0.10) ND (0.10) ND (0.10) ND (0.10) ND (0.10) ND (0.10) ND (0.10) ND (0.10) ND (0.10) ND (0.10) ND (0.10) ND (0.10) ND (0.10) ND (0.10) ND (0.10) ND (0.10) ND (0.10) ND (0.10) ND (0.10) ND (0.10) ND (0.10) ND (0.10)
Molinate NA 20 NA µg/L ND (0.10) ND (0.10) ND (0.10) ND (0.10) ND (0.10) ND (0.10) ND (0.10) ND (0.10) ND (0.10) ND (0.10) ND (0.10) ND (0.10) ND (0.10) ND (0.10) ND (0.10) ND (0.10) ND (0.10) ND (0.10) ND (0.10) ND (0.10) ND (0.10) ND (0.10) ND (0.10) ND (0.10) ND (0.10)
Prometon NA NA NA µg/L ND (0.10) ND (0.10) ND (0.10) ND (0.10) ND (0.10) ND (0.10) ND (0.10) ND (0.10) ND (0.10) ND (0.10) ND (0.10) ND (0.10) ND (0.10) ND (0.10) ND (0.10) ND (0.10) ND (0.10) ND (0.10) ND (0.10) ND (0.10) ND (0.10) ND (0.10) ND (0.10) ND (0.10) ND (0.10)
Prometryn NA NA NA µg/L ND (0.10) ND (0.10) ND (0.10) ND (0.10) ND (0.10) ND (0.10) ND (0.10) ND (0.10) ND (0.10) ND (0.10) ND (0.10) ND (0.10) ND (0.10) ND (0.10) ND (0.10) ND (0.10) ND (0.10) ND (0.10) ND (0.10) ND (0.10) ND (0.10) ND (0.10) ND (0.10) ND (0.10) ND (0.10)
Simazine 4 4 NA µg/L ND (0.10) ND (0.10) ND (0.10) ND (0.10) ND (0.10) ND (0.10) ND (0.10) ND (0.10) ND (0.10) ND (0.10) ND (0.10) ND (0.10) ND (0.10) ND (0.10) ND (0.10) ND (0.10) ND (0.10) ND (0.10) ND (0.10) ND (0.10) ND (0.10) ND (0.10) ND (0.10) ND (0.10) ND (0.10)
Terbacil NA NA NA µg/L ND (2.0) ND (2.0) ND (2.0) ND (2.0) ND (2.0) ND (2.0) ND (2.0) ND (2.0) ND (2.0) ND (2.0) ND (2.0) ND (2.0) ND (2.0) ND (2.0) ND (2.0) ND (2.0) ND (2.0) ND (2.0) ND (2.0) ND (2.0) ND (2.0) ND (2.0) ND (2.0) ND (2.0) ND (2.0)
Thiobencarb NA 1



a NA µg/L ND (0.10) ND (0.10) ND (0.10) ND (0.10) ND (0.10) ND (0.10) ND (0.10) ND (0.10) ND (0.10) ND (0.10) ND (0.10) ND (0.10) ND (0.10) ND (0.10) ND (0.10) ND (0.10) ND (0.10) ND (0.10) ND (0.10) ND (0.10) ND (0.10) ND (0.10) ND (0.10) ND (0.10) ND (0.10)
Trithion NA NA NA µg/L ND (0.10) ND (0.10) ND (0.10) ND (0.10) ND (0.10) ND (0.10) ND (0.10) ND (0.10) ND (0.10) ND (0.10) ND (0.10) ND (0.10) ND (0.10) ND (0.10) ND (0.10) ND (0.10) ND (0.10) ND (0.10) ND (0.10) ND (0.10) ND (0.10) ND (0.10) ND (0.10) ND (0.10) ND (0.10)



VOCs (EPA 524.2)
1,1,1,2-Tetrachloroethane NA NA NA µg/L ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50)
1,1,1-Trichloroethane 200 NA NA µg/L ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50)
1,1,2,2-Tetrachloroethane 1 NA NA µg/L ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50)
1,1,2-Trichloroethane 3 NA NA µg/L ND (0.50) 1.3 ND (0.50) ND (0.50) 1.6 0.99 ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50)
1,1-Dichloroethane 5 NA NA µg/L 14 30 1.5 1.9 33 18 9.1 ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) 0.75 0.64 ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) 0.64 ND (0.50) ND (0.50)
1,1-Dichloroethene 6 NA NA µg/L 81 380 14 19 270 56 74 1.7 1.7 1.8 ND (0.50) ND (0.50) 2.9 4.7 1.2 1.1 ND (0.50) ND (0.50) ND (0.50) 2.5 ND (0.50) 1.4 5.0 0.91 ND (0.50)
1,1-Dichloropropene NA NA NA µg/L ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50)
1,2,3-Trichlorobenzene NA NA NA µg/L ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50)
1,2,3-Trichloropropane (123-TCP) NA NA NA µg/L ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50)
1,2,4-Trichlorobenzene 70 NA NA µg/L ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50)
1,2,4-Trimethylbenzene NA NA NA µg/L ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50)
1,2-Dichloroethane 0.5 NA NA µg/L ND (0.50) 1.6 ND (0.50) ND (0.50) 1.6 0.59 ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50)
1,2-Dichloropropane 5 NA NA µg/L ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50)
1,3,5-Trimethylbenzene NA NA NA µg/L ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50)
1,3-Dichloropropane NA NA NA µg/L ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50)
1,3-Dichloropropene, Total 0.5 NA NA µg/L ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50)
2,2-Dichloropropane NA NA NA µg/L ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50)
2-Butanone (MEK) NA NA NA µg/L ND (5.0) ND (5.0) ND (5.0) ND (5.0) ND (5.0) ND (5.0) ND (5.0) ND (5.0) ND (5.0) ND (5.0) ND (5.0) ND (5.0) ND (5.0) ND (5.0) ND (5.0) ND (5.0) ND (5.0) ND (5.0) ND (5.0) ND (5.0) ND (5.0) ND (5.0) ND (5.0) ND (5.0) ND (5.0)
2-Chloroethyl vinyl ether NA NA NA µg/L ND (1.0) ND (1.0) ND (1.0) ND (1.0) ND (1.0) ND (1.0) ND (1.0) ND (1.0) ND (1.0) ND (1.0) ND (1.0) ND (1.0) ND (1.0) ND (1.0) ND (1.0) ND (1.0) ND (1.0) ND (1.0) ND (1.0) ND (1.0) ND (1.0) ND (1.0) ND (1.0) ND (1.0) ND (1.0)
2-Chlorotoluene NA NA NA µg/L ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50)
2-Hexanone NA NA NA µg/L ND (5.0) ND (5.0) ND (5.0) ND (5.0) ND (5.0) ND (5.0) ND (5.0) ND (5.0) ND (5.0) ND (5.0) ND (5.0) ND (5.0) ND (5.0) ND (5.0) ND (5.0) ND (5.0) ND (5.0) ND (5.0) ND (5.0) ND (5.0) ND (5.0) ND (5.0) ND (5.0) ND (5.0) ND (5.0)
4-Chlorotoluene NA NA NA µg/L ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50)
4-Methyl-2-pentanone (MIBK) NA NA NA µg/L ND (5.0) ND (5.0) ND (5.0) ND (5.0) ND (5.0) ND (5.0) ND (5.0) ND (5.0) ND (5.0) ND (5.0) ND (5.0) ND (5.0) ND (5.0) ND (5.0) ND (5.0) ND (5.0) ND (5.0) ND (5.0) ND (5.0) ND (5.0) ND (5.0) ND (5.0) ND (5.0) ND (5.0) ND (5.0)
Benzene 1 NA NA µg/L ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50)
Bromobenzene NA NA NA µg/L ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50)
Bromochloromethane NA NA NA µg/L ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50)
Bromodichloromethane 100 NA NA µg/L ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50)
Bromoform 100 NA NA µg/L ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50)
Bromomethane NA NA µg/L ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50)
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Table 1



December 2013 and January 2014



Baseline Water Quality Sampling Results



Puente Valley Operable Unit Shallow Zone



Los Angeles County, California



Sample Date 12/16/2013 12/16/2013 12/17/2013 12/17/2013 12/17/2013 12/19/2013 12/18/2013 1/6/2014 1/6/2014 1/6/2014 1/6/2014 1/10/2014 1/7/2014 1/7/2014 1/7/2014 1/7/2014 1/7/2014 1/8/2014 1/8/2014 1/8/2014 1/8/2014 1/9/2014 1/9/2014 1/9/2014 1/9/2014



MW8-1D MW8-2A MW8-2B MW8-2DMW8-2CS-07S-06 S-09S-05



Federal California



BPO



(Basin Plan



Objectives)



Regulatory Levels



P-1LM P-1LP-1UMMW8-3A MW8-3B MW8-3C MW8-3D P-1UMW8-1B MW8-1CS-11S-10 MW8-1AAnalyte Units



Carbon tetrachloride 0.5 NA NA µg/L ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) 0.75 0.55 0.57 ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) 0.57 ND (0.50) ND (0.50)
Chlorobenzene 70 NA NA µg/L ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50)
Chloroethane NA NA NA µg/L ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50)
Chloroform 100 NA NA µg/L 0.99 1.5 ND (0.50) ND (0.50) 1.2 0.86 0.76 ND (0.50) ND (0.50) ND (0.50) 0.79 ND (0.50) ND (0.50) 0.60 3.7 3.7 ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) 0.50 2.1 ND (0.50)
Chloromethane NA NA NA µg/L ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50)
cis-1,2-Dichloroethene 6 NA NA µg/L 13 10 1.2 3.0 15 4.0 6.0 ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) 1.0 0.92 ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) 0.87 ND (0.50) ND (0.50)
cis-1,3-Dichloropropene NA NA NA µg/L ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50)
Dibromochloromethane 100 NA NA µg/L ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50)
Dibromomethane NA NA NA µg/L ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50)
Dichlorodifluoromethane (Freon 12) NA NA NA µg/L ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) 0.86 ND (0.50) ND (0.50)
Di-isopropyl Ether (DIPE) NA NA NA µg/L ND (2.0) ND (2.0) ND (2.0) ND (2.0) ND (2.0) ND (2.0) ND (2.0) ND (2.0) ND (2.0) ND (2.0) ND (2.0) ND (2.0) ND (2.0) ND (2.0) ND (2.0) ND (2.0) ND (2.0) ND (2.0) ND (2.0) ND (2.0) ND (2.0) ND (2.0) ND (2.0) ND (2.0) ND (2.0)
Ethyl tert-Butyl Ether (ETBE) NA NA NA µg/L ND (2.0) ND (2.0) ND (2.0) ND (2.0) ND (2.0) ND (2.0) ND (2.0) ND (2.0) ND (2.0) ND (2.0) ND (2.0) ND (2.0) ND (2.0) ND (2.0) ND (2.0) ND (2.0) ND (2.0) ND (2.0) ND (2.0) ND (2.0) ND (2.0) ND (2.0) ND (2.0) ND (2.0) ND (2.0)
Ethylbenzene 700 NA NA µg/L ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) 0.51 ND (0.50) ND (0.50) 0.50 ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) 0.51 0.52
Freon 113 1200 NA NA µg/L ND (5.0) ND (5.0) ND (5.0) ND (5.0) ND (5.0) ND (5.0) ND (5.0) ND (5.0) ND (5.0) ND (5.0) ND (5.0) ND (5.0) ND (5.0) ND (5.0) ND (5.0) ND (5.0) ND (5.0) ND (5.0) ND (5.0) ND (5.0) ND (5.0) ND (5.0) ND (5.0) ND (5.0) ND (5.0)
Hexachlorobutadiene NA NA NA µg/L ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50)
Isopropylbenzene NA NA NA µg/L ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50)
m,p-Xylenes NA NA NA µg/L ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50)
m-Dichlorobenzene 600 NA NA µg/L ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50)
Methylene chloride 5 NA NA µg/L ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50)
Methyl-tert-butyl Ether (MTBE) 13 NA NA µg/L ND (2.0) ND (2.0) ND (2.0) ND (2.0) ND (2.0) ND (2.0) ND (2.0) ND (2.0) ND (2.0) ND (2.0) ND (2.0) ND (2.0) ND (2.0) ND (2.0) ND (2.0) ND (2.0) ND (2.0) ND (2.0) ND (2.0) ND (2.0) ND (2.0) ND (2.0) ND (2.0) ND (2.0) ND (2.0)
Naphthalene NA NA NA µg/L ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50)
n-Butylbenzene NA NA NA µg/L ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50)
n-Propylbenzene NA NA NA µg/L ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50)
o-Dichlorobenzene 600 NA NA µg/L ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50)
o-Xylene NA NA NA µg/L ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50)
p-Dichlorobenzene 5 NA NA µg/L ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50)
p-Isopropyltoluene NA NA NA µg/L ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50)
sec-Butylbenzene NA NA NA µg/L ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50)
Styrene 100 NA NA µg/L ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50)
tert-Amyl Methyl Ether (TAME) NA NA NA µg/L ND (2.0) ND (2.0) ND (2.0) ND (2.0) ND (2.0) ND (2.0) ND (2.0) ND (2.0) ND (2.0) ND (2.0) ND (2.0) ND (2.0) ND (2.0) ND (2.0) ND (2.0) ND (2.0) ND (2.0) ND (2.0) ND (2.0) ND (2.0) ND (2.0) ND (2.0) ND (2.0) ND (2.0) ND (2.0)
tert-Butylbenzene NA NA NA µg/L ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50)
Tetrachloroethene 5 NA NA µg/L 46 36 4.2 11 44 20 30 4.3 4.8 4.8 ND (0.50) 0.71 19 15 1.5 1.8 ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) 5.6 10 1.3 ND (0.50)
Toluene 150 NA NA µg/L 7.8 ND (0.50) 7.7 ND (0.50) ND (0.50) 0.57 ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50)
trans-1,2-Dichloroethene 10 NA NA µg/L 0.91 ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50)
trans-1,3-Dichloropropene NA NA NA µg/L ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50)
Trichloroethene 5 NA NA µg/L 180 440 29 39 260 120 75 7.1 6.9 11 2.1 ND (0.50) 13 34 1.8 2.0 ND (0.50) ND (0.50) ND (0.50) 7.7 0.60 6.4 18 6.2 ND (0.50)
Trichlorofluoromethane (Freon 11) 150 NA NA µg/L 1.2 2.0 ND (0.50) 0.59 0.91 ND(0.50) 0.50 ND(0.50) ND(0.50) ND(0.50) ND (0.50) ND(0.50) ND(0.50) ND(0.50) ND(0.50) ND(0.50) ND(0.50) ND(0.50) ND(0.50) ND(0.50) ND(0.50) ND(0.50) ND(0.50) ND(0.50) ND(0.50)
Trihalomethanes, Total NA NA NA µg/L ND (2.0) ND (2.0) ND (2.0) ND (2.0) ND (2.0) ND (2.0) ND (2.0) ND (2.0) ND (2.0) ND (2.0) ND (2.0) ND (2.0) ND (2.0) ND (2.0) 3.7 3.7 ND (2.0) ND (2.0) ND (2.0) ND (2.0) ND (2.0) ND (2.0) ND (2.0) 2.1 ND (2.0)
Vinyl chloride 0.5 NA NA µg/L ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50)
Xylenes, Total 1,750 NA NA µg/L ND (1.0) ND (1.0) ND (1.0) ND (1.0) ND (1.0) ND (1.0) ND (1.0) ND (1.0) ND (1.0) ND (1.0) ND (1.0) ND (1.0) ND (1.0) ND (1.0) ND (1.0) ND (1.0) ND (1.0) ND (1.0) ND (1.0) ND (1.0) ND (1.0) ND (1.0) ND (1.0) ND (1.0) ND (1.0)



Notes:
µg/L - micrograms per liter
mg/L - milligrams per liter
pCi/L - picocuries per liter
pg/L - picogram per liter
ND (1.0) - Not detected at analytical reporting limit
U (1.0) - Not detected at minimum detectable limit
VOCs - Volatile Organic Compounds
MCL - Maximum Contaminant Level



Duplicate Data



Exceeds Regulatory Level



Radioactivity data does not include error when compared to regulatory levels
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Table 2



2012-2014 Hexavalent Chromium Sampling Summary



Puente Valley Operable Unit Shallow Zone



Los Angeles County, California



May-2012 Dec-2012 Sep-2013 Dec-2013 Jan-2014 Number of



times sampled



in



2012-2014
MW6-18 (LCW-04) S S S NS NS 3



MW6-19 (LCW-05) NS S NS NS NS 1



MW-17D (LCW-08) NS S NS NS NS 1



MW-15 (LCW-10) NS S NS NS NS 1



MP20-4 NS S NS NS NS 1



MP20-5 NS S NS NS NS 1



MP21-6 NS S NS NS NS 1



MW-01A NS* NS* NS* NS* NS* 0



MW-01B NS S NS NS NS 1



MW-02 NS* NS* NS* NS* NS* 0



MW-03 NS S NS NS NS 1



MW-05 NS S NS NS NS 1



MW-06 NS S NS NS NS 1



MW-08 NS S NS NS NS 1



MW-09 NS S NS NS NS 1



MW-10 NS S NS NS NS 1



MW-11 NS S NS NS NS 1



MW-12 NS S NS NS NS 1



MW-13 NS* NS* NS* NS* NS* 0



MW-14 NS* NS* NS* NS* NS* 0



MW-16D NS S NS NS NS 1



MW-16S NS* NS* NS* NS* NS* 0



MW-17S NS* NS* NS* NS* NS* 0



MW-18D NS S NS NS NS 1



MW-18S NS S NS NS NS 1



MW6-09 NS S NS NS NS 1



MW6-10 NS S NS NS NS 1



MW6-11 NS S NS NS NS 1



MW6-12 NS S NS NS NS 1



MW6-13 S S S NS NS 3



MW6-15 S S S NS NS 3



MW6-16 NS S NS NS NS 1



MW6-17 S S S NS NS 3



MW-6-17i NS S NS NS NS 1



MW6-20A S NS NS NS NS 1



MW6-20B S NS NS NS NS 1



MW6-21 NS NS S NS NS 1



MW6-35 NS S NS NS NS 1



MW6-36 NS S NS NS NS 1



MW6-37 NS* NS* NS* NS* NS* 0



Well



Sampling



J:\UTC\PVOU\2014\GW Monitoring\1st half 2014 Work Plan\March 27 Revision\Tables\Table 2 Page 1 of 3











Table 2



2012-2014 Hexavalent Chromium Sampling Summary



Puente Valley Operable Unit Shallow Zone



Los Angeles County, California



May-2012 Dec-2012 Sep-2013 Dec-2013 Jan-2014 Number of



times sampled



in



2012-2014



Well



Sampling



MW6-44 NS S NS NS NS 1



MW6-45 NS S NS NS NS 1



MW6-61 S NS NS NS NS 1



MW6-62 NS S NS NS NS 1



MW6-63 NS S NS NS NS 1



MW6-64 NS S NS NS NS 1



MW6-65 S NS NS NS NS 1



MW6-71 NS S NS NS NS 1



MW-D1 S NS NS NS NS 1



MW-D2 S NS NS NS NS 1



OP-MW-1 NS S NS NS NS 1



OP-MW-2 S NS NS NS NS 1



OP-MW-4 NS S NS NS NS 1



OP-MW-6 S NS NS NS NS 1



MW-07 (SW-01) NS S NS NS NS 1



MW-19 (SW-02) NS S NS NS NS 1



MW6-14 (SW-03) S S S NS NS 3



SW-04 S NS NS NS NS 1



SW-05 S NS NS NS NS 1



VCW-01 S NS NS NS NS 1



VCW-02 S NS NS NS NS 1



VCW-03 S NS NS NS NS 1



VCW-06 S NS NS NS NS 1



VCW-07 S NS NS NS NS 1



VCW-09 S NS NS NS NS 1



P1-U NA NA NS NS S 1



P1-UM NA NA NS NS S 1



P1-LM NA NA NS NS S 1



P1-L NA NA NS NS S 1



MW8-1A NA NA NS NS S 1



MW8-1B NA NA NS NS S 1



MW8-1C NA NA NS NS S 1



MW8-1D NA NA NS NS S 1



MW8-2A NA NA NS NS S 1



MW8-2B NA NA NS NS S 1



MW8-2C NA NA NS NS S 1



MW8-2D NA NA NS NS S 1



MW8-3A NA NA NS NS S 1



MW8-3B NA NA NS NS S 1



MW8-3C NA NA NS NS S 1
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Table 2



2012-2014 Hexavalent Chromium Sampling Summary



Puente Valley Operable Unit Shallow Zone



Los Angeles County, California



May-2012 Dec-2012 Sep-2013 Dec-2013 Jan-2014 Number of



times sampled



in



2012-2014



Well



Sampling



MW8-3D NA NA NS NS S 1



S-02A NS NS NS NS NS 0



S-02B NS NS NS NS NS 0



S-03 NS NS NS NS NS 0



S-05 NS NS NS S NS 1



S-06 NS NS NS S NS 1



S-07 NS NS NS S NS 1



S-09 NS NS NS S NS 1



S-10 NS NS NS S NS 1



S-11 NS NS NS S NS 1



Note:



S = sampled



NS = not sampled



NS* = not sampled (well dry)



NA = not applicable (well wasn't installed)
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Table 3



Request for Analysis Table



Groundwater Monitoring First Half 2014



Puente Valley Operable Unit Shallow Zone



Los Angeles County, California



VOCs 1,4-dioxane Perchlorate
1



Cr VI Boron



Total Dissolved



Solids



Carbonate and



Bicarbonate



Anions



(Cl
-
,NO2



-
, F



-
, NO3



-
, SO4



2-



)



Dissolved



Cations



(Na
+
, K



+
, Mg



2+
,



Ca
2+



)



CAM 17



Metals, total



**



Total



Extractable



Petroleum



Hydrocarbons Perchlorate



Metals,



dissolved



Dioxins and



Furans Methane



USEPA 8260B 8270C SIM



USEPA 331



(low level



0.10 ug/l)



USEPA 218.6



(low level 0.020



ug/l) USEPA 200.8 SM 18 2540C SM 2320 B USEPA 300 EPA 6010B



USEPA



6010B



/7470A USEPA 8015 USEPA 314.0



USEPA



6010B



/7470A EPA 8290 RSK 175



Accutest Accutest Weck Weck Weck Accutest Accutest Accutest Accutest Accutest Accutest Accutest Accutest Maxxam Accutest



HCI to pH <2,



chill to 4C, no



headspace chill to 4C



Sterile Field



Filtration (0.2 μm)



Chill to 4° C



Buffer solution



(NH4)2SO4



pH 9.3-9.7,



Chill to 4° C



HNO3,



Chill to 4° C Chill to 4° C Chill to 4° C Chill to 4° C



Field Filter



(0.45 μm)



HNO3



Chill to 4° C



HNO3



Chill to 4° C Chill to 4° C Chill to 4C



Field Filter



(0.45 μm)



HNO3



Chill to 4° C Chill to 4° C



HCI to pH <2,



chill to 4C, no



headspace



14 days 7 days 28 days 24 hr 6 months 7 days 14 days 28 days /48hr 28 days 28 days 7 days 28 days 28 days 1 year 14 days



Well Number



Well Screen



Interval (ft bgs)



Sampling



Method



Dedicated



Pump Schedule



Monitoring



Zone
2



Rationale



3x40 mL glass



VOA vial 2x1L Amber



1x125 mL



poly bottle



1x40mL



glass



1x250mL



poly bottle



1x250mL



poly bottle



1x250mL



poly bottle



2x1L



Amber



1x250 mL



poly bottle



1x250mL



poly bottle



2x1L



Amber



3x40 mL glass



VOA vial



WELL SAMPLES



MW-17D 92-102 HS NA Week 1 SZ



MOV, SZ, Middle Plume Compliance well monitor



lateral COC migration X X NA X NA NA NA NA NA NA NA NA NA NA NA



MW-15 88-98 HS NA Week 1 SZ



MOV SZ, West Plume Compliance well



monitor lateral COC migration X X NA X NA NA NA NA NA NA NA NA NA NA NA



MW-06 85-95 HS NA Week 1 SZ MOV SZ monitoring X X NA X NA NA NA NA NA NA NA NA NA NA NA



MW6-18 215-225 LF 2" Week 1 SZ



MOV SZ, East Plume Compliance well



monitor lateral migration X X NA X NA NA NA NA NA NA NA NA NA NA NA



MW-08 88-98 HS NA Week 1 SZ MOV SZ monitoring X X NA X NA NA NA NA NA NA NA NA NA NA NA



MW-12 145-160 HS NA Week 1 SZ MOV SZ monitoring X X NA X NA NA NA NA NA NA NA NA NA NA NA



MW6-15 177-197 LF 2" Week 1 SZ MOV SZ X X NA X NA NA NA NA NA NA NA NA NA NA NA



MW-11 160-175 HS NA Week 1 SZ MOV SZ monitoring X X NA X NA NA NA NA NA NA NA NA NA NA NA



MW-17S 52-72 HS NA Week 1 SZ MOV SZ monitoring X X NA X NA NA NA NA NA NA NA NA NA NA NA



MW-18D 87-97 HS NA Week 1 SZ MOV SZ monitoring X X NA X NA NA NA NA NA NA NA NA NA NA NA



MW-18S 52-72 HS NA Week 1 SZ MOV SZ monitoring X X NA X NA NA NA NA NA NA NA NA NA NA NA



MW6-11 145-165 HS NA Week 1 SZ MOV SZ monitoring X X NA X NA NA NA NA NA NA NA NA NA NA NA



MW-02 50-70 HS NA Week 1 SZ MOV SZ monitoring X X NA X NA NA NA NA NA NA NA NA NA NA NA



MW6-16 175-185 LF 2" Week 1 SZ MOV SZ monitoring X X NA X NA NA NA NA NA NA NA NA NA NA NA



MW-16D 88-98 HS NA Week 1 SZ MOV SZ monitoring X X NA X NA NA NA NA NA NA NA NA NA NA NA



MW-16S 50-70 HS NA Week 1 SZ MOV SZ monitoring X X NA X NA NA NA NA NA NA NA NA NA NA NA



MW6-20A 65-75 HS NA Week 1 SZ



Westermost plume well



monitor downgradient conditions X X NA X NA NA NA NA NA NA NA NA NA NA NA



MW6-20B 130-140 HS NA Week 1 SZ



Westermost plume well



monitor downgradient conditions X X NA X NA NA NA NA NA NA NA NA NA NA NA



OP-MW-01 39-69 HS NA Week 1 SZ Westermost plume monitoring X X NA X NA NA NA NA NA NA NA NA NA NA NA



OP-MW-02 39-69 HS NA Week 1 SZ Westermost plume monitoring X X NA X NA NA NA NA NA NA NA NA NA NA NA



OP-MW-04 65-85 HS NA Week 1 SZ Westermost plume monitoring X X NA X NA NA NA NA NA NA NA NA NA NA NA



OP-MW-06 70-90 HS NA Week 1 SZ Westermost plume monitoring X X NA X NA NA NA NA NA NA NA NA NA NA NA



MW-01A 45-65 HS NA Week 1 SZ MOV SZ monitoring X X NA X NA NA NA NA NA NA NA NA NA NA NA



MW-01B 85-95 HS NA Week 1 SZ MOV SZ monitoring X X NA X NA NA NA NA NA NA NA NA NA NA NA



MW-09 89-93 HS NA Week 1 SZ MOV SZ monitoring X X NA X NA NA NA NA NA NA NA NA NA NA NA



MW6-9 130-150 LF 2" Week 1 SZ MOV SZ monitoring X X NA X NA NA NA NA NA NA NA NA NA NA NA



MW-19 87-97 HS NA Week 1 SZ



MOV SZ , East Plume Sentinel well provides



advanced warning of plume conditions X X NA X NA NA NA NA NA NA NA NA NA NA NA



VCW-03 215-225 HS NA Week 1 SZ



MOV SZ , East Plume Compliance well



monitors vertical migration X X NA X NA NA NA NA NA NA NA NA NA NA NA



MW6-19 142-152 HS NA Week 1 SZ



MOV SZ ,East Plume Compliance well



monitors lateral COC migration X X NA X NA NA NA NA NA NA NA NA NA NA NA



MW6-35 215-230 3 casing vol 4" Week 2 SZ MOV SZ monitoring X X NA X NA NA NA NA NA NA NA NA NA NA NA



MW6-36 80-95 HS NA Week 2 SZ MOV SZ monitoring X X NA X NA NA NA NA NA NA NA NA NA NA NA



MW6-37 40-55 HS NA Week 2 SZ MOV SZ monitoring X X NA X NA NA NA NA NA NA NA NA NA NA NA



MW-6-44 322-332 3 casing vol 4" Week 2 IZ Mid-Valley DZ monitoring X X X X NA NA NA NA NA NA NA NA NA NA NA



MW-6-45 224-234 HS NA Week 2 IZ Mid-Valley IZ monitoring X X X X NA NA NA NA NA NA NA NA NA NA NA



Analytical Method



Preservatives



Holding Time



1 x 1L poly bottle



Analytes



Laboratory ***
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Table 3



Request for Analysis Table



Groundwater Monitoring First Half 2014



Puente Valley Operable Unit Shallow Zone



Los Angeles County, California



Well Number



Well Screen



Interval (ft bgs)



Sampling



Method



Dedicated



Pump Schedule



Monitoring



Zone
2



Rationale



WELL SAMPLES



MW-17D 92-102 HS NA Week 1 SZ



MOV, SZ, Middle Plume Compliance well monitor



lateral COC migration



MW-15 88-98 HS NA Week 1 SZ



MOV SZ, West Plume Compliance well



monitor lateral COC migration



MW-06 85-95 HS NA Week 1 SZ MOV SZ monitoring



MW6-18 215-225 LF 2" Week 1 SZ



MOV SZ, East Plume Compliance well



monitor lateral migration



MW-08 88-98 HS NA Week 1 SZ MOV SZ monitoring



MW-12 145-160 HS NA Week 1 SZ MOV SZ monitoring



MW6-15 177-197 LF 2" Week 1 SZ MOV SZ



MW-11 160-175 HS NA Week 1 SZ MOV SZ monitoring



MW-17S 52-72 HS NA Week 1 SZ MOV SZ monitoring



MW-18D 87-97 HS NA Week 1 SZ MOV SZ monitoring



MW-18S 52-72 HS NA Week 1 SZ MOV SZ monitoring



MW6-11 145-165 HS NA Week 1 SZ MOV SZ monitoring



MW-02 50-70 HS NA Week 1 SZ MOV SZ monitoring



MW6-16 175-185 LF 2" Week 1 SZ MOV SZ monitoring



MW-16D 88-98 HS NA Week 1 SZ MOV SZ monitoring



MW-16S 50-70 HS NA Week 1 SZ MOV SZ monitoring



MW6-20A 65-75 HS NA Week 1 SZ



Westermost plume well



monitor downgradient conditions



MW6-20B 130-140 HS NA Week 1 SZ



Westermost plume well



monitor downgradient conditions



OP-MW-01 39-69 HS NA Week 1 SZ Westermost plume monitoring



OP-MW-02 39-69 HS NA Week 1 SZ Westermost plume monitoring



OP-MW-04 65-85 HS NA Week 1 SZ Westermost plume monitoring



OP-MW-06 70-90 HS NA Week 1 SZ Westermost plume monitoring



MW-01A 45-65 HS NA Week 1 SZ MOV SZ monitoring



MW-01B 85-95 HS NA Week 1 SZ MOV SZ monitoring



MW-09 89-93 HS NA Week 1 SZ MOV SZ monitoring



MW6-9 130-150 LF 2" Week 1 SZ MOV SZ monitoring



MW-19 87-97 HS NA Week 1 SZ



MOV SZ , East Plume Sentinel well provides



advanced warning of plume conditions



VCW-03 215-225 HS NA Week 1 SZ



MOV SZ , East Plume Compliance well



monitors vertical migration



MW6-19 142-152 HS NA Week 1 SZ



MOV SZ ,East Plume Compliance well



monitors lateral COC migration



MW6-35 215-230 3 casing vol 4" Week 2 SZ MOV SZ monitoring



MW6-36 80-95 HS NA Week 2 SZ MOV SZ monitoring



MW6-37 40-55 HS NA Week 2 SZ MOV SZ monitoring



MW-6-44 322-332 3 casing vol 4" Week 2 IZ Mid-Valley DZ monitoring



MW-6-45 224-234 HS NA Week 2 IZ Mid-Valley IZ monitoring



Analytical Method



Preservatives



Holding Time



Analytes



Laboratory ***



Dissolved



Carbon Dioxide Iron VOCs -DW



Chemical



Oxygen



Demand



Biological



Oxygen Demand PCBs Fumigants Ammonia Orthophosphate Endothall Glyphosate



Chloronated



Herbicides



Carbamates and



Urea Pesticides



Diquat and



Paraquat



RSK 175 EPA 200.7 EPA 524.2 HACH 8000 SM 5210B EPA 508 EPA 504.1



SM 18



4500NH3F/G SM 18 4500PE EPA 548.1 547 515.3 531.1 549.2



Accutest Accutest Weck Accutest Alpha Weck Weck Accutest Accutest Accutest Accutest Accutest Accutest Accutest



Chill to 4° C



HNO3,



Chill to 4° C



HCI to pH <2,



chill to 4C, no



headspace



H2SO4



Chill to 4° C Chill to 4° C Chill to 4° C Chill to 4° C



H2SO4



Chill to 4° C



Field Filter Chill to



4° C Chill to 4° C Chill to 4° C Chill to 4° C MCAA Chill to 4° C



14 days 6 months 14 days 28 days 48hr 7 days 14 days 28 days 48 hr 7 days 14 days 14 days 28 days 7 days



3x40 mL glass



VOA vial



1x250mL



poly bottle



3x40 mL glass



VOA vial



2x40 mL glass



VOA vial



1x1L



poly bottle



2x1L



Amber



2x40 mL



Glass



1x250mL



poly bottle



1 x 500 mL poly



bottle



1x250 mL



Amber Glass



2x40 mL



Amber Glass



1 x 250 mL



Amber Glass 2 x 40 ml Glass



1x1L HDPE



Amber



NA NA NA NA NA NA NA NA NA NA NA NA NA NA



NA NA NA NA NA NA NA NA NA NA NA NA NA NA



NA NA NA NA NA NA NA NA NA NA NA NA NA NA



NA NA NA NA NA NA NA NA NA NA NA NA NA NA



NA NA NA NA NA NA NA NA NA NA NA NA NA NA



NA NA NA NA NA NA NA NA NA NA NA NA NA NA



NA NA NA NA NA NA NA NA NA NA NA NA NA NA



NA NA NA NA NA NA NA NA NA NA NA NA NA NA



NA NA NA NA NA NA NA NA NA NA NA NA NA NA



NA NA NA NA NA NA NA NA NA NA NA NA NA NA



NA NA NA NA NA NA NA NA NA NA NA NA NA NA



NA NA NA NA NA NA NA NA NA NA NA NA NA NA



NA NA NA NA NA NA NA NA NA NA NA NA NA NA



NA NA NA NA NA NA NA NA NA NA NA NA NA NA



NA NA NA NA NA NA NA NA NA NA NA NA NA NA



NA NA NA NA NA NA NA NA NA NA NA NA NA NA



NA NA NA NA NA NA NA NA NA NA NA NA NA NA



NA NA NA NA NA NA NA NA NA NA NA NA NA NA



NA NA NA NA NA NA NA NA NA NA NA NA NA NA



NA NA NA NA NA NA NA NA NA NA NA NA NA NA



NA NA NA NA NA NA NA NA NA NA NA NA NA NA



NA NA NA NA NA NA NA NA NA NA NA NA NA NA



NA NA NA NA NA NA NA NA NA NA NA NA NA NA



NA NA NA NA NA NA NA NA NA NA NA NA NA NA



NA NA NA NA NA NA NA NA NA NA NA NA NA NA



NA NA NA NA NA NA NA NA NA NA NA NA NA NA



NA NA NA NA NA NA NA NA NA NA NA NA NA NA



NA NA NA NA NA NA NA NA NA NA NA NA NA NA



NA NA NA NA NA NA NA NA NA NA NA NA NA NA



NA NA NA NA NA NA NA NA NA NA NA NA NA NA



NA NA NA NA NA NA NA NA NA NA NA NA NA NA



NA NA NA NA NA NA NA NA NA NA NA NA NA NA



NA NA NA NA NA NA NA NA NA NA NA NA NA NA



NA NA NA NA NA NA NA NA NA NA NA NA NA NA
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Table 3



Request for Analysis Table



Groundwater Monitoring First Half 2014



Puente Valley Operable Unit Shallow Zone



Los Angeles County, California



Well Number



Well Screen



Interval (ft bgs)



Sampling



Method



Dedicated



Pump Schedule



Monitoring



Zone
2



Rationale



WELL SAMPLES



MW-17D 92-102 HS NA Week 1 SZ



MOV, SZ, Middle Plume Compliance well monitor



lateral COC migration



MW-15 88-98 HS NA Week 1 SZ



MOV SZ, West Plume Compliance well



monitor lateral COC migration



MW-06 85-95 HS NA Week 1 SZ MOV SZ monitoring



MW6-18 215-225 LF 2" Week 1 SZ



MOV SZ, East Plume Compliance well



monitor lateral migration



MW-08 88-98 HS NA Week 1 SZ MOV SZ monitoring



MW-12 145-160 HS NA Week 1 SZ MOV SZ monitoring



MW6-15 177-197 LF 2" Week 1 SZ MOV SZ



MW-11 160-175 HS NA Week 1 SZ MOV SZ monitoring



MW-17S 52-72 HS NA Week 1 SZ MOV SZ monitoring



MW-18D 87-97 HS NA Week 1 SZ MOV SZ monitoring



MW-18S 52-72 HS NA Week 1 SZ MOV SZ monitoring



MW6-11 145-165 HS NA Week 1 SZ MOV SZ monitoring



MW-02 50-70 HS NA Week 1 SZ MOV SZ monitoring



MW6-16 175-185 LF 2" Week 1 SZ MOV SZ monitoring



MW-16D 88-98 HS NA Week 1 SZ MOV SZ monitoring



MW-16S 50-70 HS NA Week 1 SZ MOV SZ monitoring



MW6-20A 65-75 HS NA Week 1 SZ



Westermost plume well



monitor downgradient conditions



MW6-20B 130-140 HS NA Week 1 SZ



Westermost plume well



monitor downgradient conditions



OP-MW-01 39-69 HS NA Week 1 SZ Westermost plume monitoring



OP-MW-02 39-69 HS NA Week 1 SZ Westermost plume monitoring



OP-MW-04 65-85 HS NA Week 1 SZ Westermost plume monitoring



OP-MW-06 70-90 HS NA Week 1 SZ Westermost plume monitoring



MW-01A 45-65 HS NA Week 1 SZ MOV SZ monitoring



MW-01B 85-95 HS NA Week 1 SZ MOV SZ monitoring



MW-09 89-93 HS NA Week 1 SZ MOV SZ monitoring



MW6-9 130-150 LF 2" Week 1 SZ MOV SZ monitoring



MW-19 87-97 HS NA Week 1 SZ



MOV SZ , East Plume Sentinel well provides



advanced warning of plume conditions



VCW-03 215-225 HS NA Week 1 SZ



MOV SZ , East Plume Compliance well



monitors vertical migration



MW6-19 142-152 HS NA Week 1 SZ



MOV SZ ,East Plume Compliance well



monitors lateral COC migration



MW6-35 215-230 3 casing vol 4" Week 2 SZ MOV SZ monitoring



MW6-36 80-95 HS NA Week 2 SZ MOV SZ monitoring



MW6-37 40-55 HS NA Week 2 SZ MOV SZ monitoring



MW-6-44 322-332 3 casing vol 4" Week 2 IZ Mid-Valley DZ monitoring



MW-6-45 224-234 HS NA Week 2 IZ Mid-Valley IZ monitoring



Analytical Method



Preservatives



Holding Time



Analytes



Laboratory ***



Cyanide



Gross Alpha



and Gross Beta Ra-228 Ra 226 Sr-90 U 234,235,238 H-3 SVOCs ORP Temperature



Dissolved



Oxygen pH E.C.



SM18 4500CN E EPA 900 EPA 904.0 EPA 903.1 EPA 905.0 Eichrom ACW03 EPA 906.0 525.2 Field Test* Field Test* Field Test* Field Test* Field Test*



Accutest ACZ Laboratories
ACZ



Laboratories
ACZ Laboratories Accutest ACZ Laboratories



ACZ Laboratories/



Energy Labs
Accutest



NaON



Chill to 4° C



HNO3,



Chill to 4° C



HNO3,



Chill to 4° C



HNO3,



Chill to 4° C



HNO3,



Chill to 4° C



HNO3,



Chill to 4° C Chill to 4° C



HCI to pH <2,



chill to 4C, no



headspace



14 days 6 months 6 months 6 months 6 months 7 days 6 months 14 days Immediate Immediate Immediate Immediate Immediate



1x250mL



poly bottle



1 x 125 ml Amber



Glass



2x1L



Amber Glass



NA NA NA NA NA NA NA NA X X X X X



NA NA NA NA NA NA NA NA X X X X X



NA NA NA NA NA NA NA NA X X X X X



NA NA NA NA NA NA NA NA X X X X X



NA NA NA NA NA NA NA NA X X X X X



NA NA NA NA NA NA NA NA X X X X X



NA NA NA NA NA NA NA NA X X X X X



NA NA NA NA NA NA NA NA X X X X X



NA NA NA NA NA NA NA NA X X X X X



NA NA NA NA NA NA NA NA X X X X X



NA NA NA NA NA NA NA NA X X X X X



NA NA NA NA NA NA NA NA X X X X X



NA NA NA NA NA NA NA NA X X X X X



NA NA NA NA NA NA NA NA X X X X X



NA NA NA NA NA NA NA NA X X X X X



NA NA NA NA NA NA NA NA X X X X X



NA NA NA NA NA NA NA NA X X X X X



NA NA NA NA NA NA NA NA X X X X X



NA NA NA NA NA NA NA NA X X X X X



NA NA NA NA NA NA NA NA X X X X X



NA NA NA NA NA NA NA NA X X X X X



NA NA NA NA NA NA NA NA X X X X X



NA NA NA NA NA NA NA NA X X X X X



NA NA NA NA NA NA NA NA X X X X X



NA NA NA NA NA NA NA NA X X X X X



NA NA NA NA NA NA NA NA X X X X X



NA NA NA NA NA NA NA NA X X X X X



NA NA NA NA NA NA NA NA X X X X X



NA NA NA NA NA NA NA NA X X X X X



NA NA NA NA NA NA NA NA X X X X X



NA NA NA NA NA NA NA NA X X X X X



NA NA NA NA NA NA NA NA X X X X X



NA NA NA NA NA NA NA NA X X X X X



NA NA NA NA NA NA NA NA X X X X X



1 x 1L , 2 x 4 L poly bottle
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Table 3



Request for Analysis Table



Groundwater Monitoring First Half 2014



Puente Valley Operable Unit Shallow Zone



Los Angeles County, California



VOCs 1,4-dioxane Perchlorate
1



Cr VI Boron



Total Dissolved



Solids



Carbonate and



Bicarbonate



Anions



(Cl
-
,NO2



-
, F



-
, NO3



-
, SO4



2-



)



Dissolved



Cations



(Na
+
, K



+
, Mg



2+
,



Ca
2+



)



CAM 17



Metals, total



**



Total



Extractable



Petroleum



Hydrocarbons Perchlorate



Metals,



dissolved



Dioxins and



Furans Methane



USEPA 8260B 8270C SIM



USEPA 331



(low level



0.10 ug/l)



USEPA 218.6



(low level 0.020



ug/l) USEPA 200.8 SM 18 2540C SM 2320 B USEPA 300 EPA 6010B



USEPA



6010B



/7470A USEPA 8015 USEPA 314.0



USEPA



6010B



/7470A EPA 8290 RSK 175



Accutest Accutest Weck Weck Weck Accutest Accutest Accutest Accutest Accutest Accutest Accutest Accutest Maxxam Accutest



HCI to pH <2,



chill to 4C, no



headspace chill to 4C



Sterile Field



Filtration (0.2 μm)



Chill to 4° C



Buffer solution



(NH4)2SO4



pH 9.3-9.7,



Chill to 4° C



HNO3,



Chill to 4° C Chill to 4° C Chill to 4° C Chill to 4° C



Field Filter



(0.45 μm)



HNO3



Chill to 4° C



HNO3



Chill to 4° C Chill to 4° C Chill to 4C



Field Filter



(0.45 μm)



HNO3



Chill to 4° C Chill to 4° C



HCI to pH <2,



chill to 4C, no



headspace



14 days 7 days 28 days 24 hr 6 months 7 days 14 days 28 days /48hr 28 days 28 days 7 days 28 days 28 days 1 year 14 days



Well Number



Well Screen



Interval (ft bgs)



Sampling



Method



Dedicated



Pump Schedule



Monitoring



Zone
2



Rationale



3x40 mL glass



VOA vial 2x1L Amber



1x125 mL



poly bottle



1x40mL



glass



1x250mL



poly bottle



1x250mL



poly bottle



1x250mL



poly bottle



2x1L



Amber



1x250 mL



poly bottle



1x250mL



poly bottle



2x1L



Amber



3x40 mL glass



VOA vial



WELL SAMPLES



Analytical Method



Preservatives



Holding Time



1 x 1L poly bottle



Analytes



Laboratory ***



MW6-62 310-325 3 casing vol 4" Week 2 IZ Mid-Valley DZ monitoring X X X X NA NA NA NA NA NA NA NA NA NA NA



MW6-63 215-230 3 casing vol 4" Week 2 IZ Mid-Valley IZ monitoring X X X X NA NA NA NA NA NA NA NA NA NA NA



MW6-61 446-456 3 casing vol 4" Week 2 IZ Mid-Valley DZ monitoring X X X X NA NA NA NA NA NA NA NA NA NA NA



MW6-64 17.4-37.4 3 casing vol 4" Week 2 SZ Mid-Valley SZ monitoring X X X X NA NA NA NA NA NA NA NA NA NA NA



MW6-71 205-225 3 casing vol 4" Week 2 IZ Mid-Valley IZ monitoring X X X X NA NA NA NA NA NA NA NA NA NA NA



MW-D1 290-310 HS NA Week 2 IZ Mid-Valley DZ monitoring X X X X NA NA NA NA NA NA NA NA NA NA NA



MW6-65 97-112 3 casing vol 4" Week 2 SZ Mid-Valley SZ monitoring X X X X NA NA NA NA NA NA NA NA NA NA NA



S-02A 75-105 3casing vol NA Week 2 SZ



MOV SZ monitoring



per EPA request NA X X X X X NA X NA NA X NA X X X



S-02B 75-105 3 casing vol NA Week 2 SZ



MOV SZ monitoring



per EPA request NA X X X X X NA X NA NA X NA X X X



S-03 105-130 3 casing vol NA Week 2 SZ



MOV SZ monitoring



per EPA request NA X X X X X NA X NA NA X NA X X X



MW6-10 110-130 LF 2" Week 2 SZ MOV SZ monitoring X X NA X NA NA NA NA NA NA NA NA NA NA NA



MW-03 55-75 HS NA Week 2 SZ MOV SZ monitoring X X NA X NA NA NA NA NA NA NA NA NA NA NA



S-05 185-235 3 casing vol NA Week 2 SZ MOV SZ Baseline monitoring X X NA X X X X X X NA NA NA NA NA NA



S-06 180-210 3 casing vol NA Week 3 SZ MOV SZ Baseline monitoring X X NA X X X X X X NA NA NA NA NA NA



S-07 155-245 3 casing vol NA Week 3 SZ MOV SZ Baseline monitoring X X NA X X X X X X NA NA NA NA NA NA



S-09 120-215 3 casing vol NA Week 3 SZ MOV SZ Baseline monitoring X X NA X X X X X X NA NA NA NA NA NA



S-10
105-150



175-200 3 casing vol NA Week 3 SZ MOV SZ Baseline monitoring X X NA X X X X X X NA NA NA NA NA NA



S-11
80-125



135-160 3 casing vol NA Week 3 SZ MOV SZ Baseline monitoring X X NA X X X X X X NA NA NA NA NA NA



MW-6-17i 212-232 HS NA Week 3 IZ Mid-valley IZ monitoring X X X X NA NA NA NA NA NA NA NA NA NA NA



MW-D2 410-430 HS NA Week 3 IZ Mid-Valley DZ monitoring X X X X NA NA NA NA NA NA NA NA NA NA NA



VCW-07 140-150 HS NA Week 3 SZ



MOV SZ , Middle Plume Compliance well monitor



vertical migration X X NA X NA NA NA NA NA NA NA NA NA NA NA



VCW-09 110-120 HS NA Week 3 SZ



MOV SZ , West Plume Compliance well



monitor vertical migration X X NA X NA NA NA NA NA NA NA NA NA NA NA



MW-05 37-57 HS NA Week 3 SZ MOV SZ monitoring X X NA X NA NA NA NA NA NA NA NA NA NA NA



SW-04 77-87 HS NA Week 3 SZ



MOV SZ , Middle Plume Sentinel well



monitor vertical migration X X NA X NA NA NA NA NA NA NA NA NA NA NA



SW-05 80-90 HS NA Week 3 SZ



MOV SZ, West Plume Sentinel well



monitor vertical migration X X NA X NA NA NA NA NA NA NA NA NA NA NA



VCW-06 115-125 HS NA Week 3 SZ



MOV SZ , Middle Plume Compliance well



monitor vertical migration X X NA X NA NA NA NA NA NA NA NA NA NA NA



MW-13 40-60 HS NA Week 3 SZ MOV SZ monitoring X X NA X NA NA NA NA NA NA NA NA NA NA NA



MW-14 40-60 HS NA Week 3 SZ MOV SZ monitoring X X NA X NA NA NA NA NA NA NA NA NA NA NA



VCW-02 272-282 HS NA Week 4 SZ



MOV SZ , East Plume Compliance well



monitors vertical migration X X NA X NA NA NA NA NA NA NA NA NA NA NA



MW-10 85-95 HS NA Week 4 SZ MOV SZ monitoring X X NA X NA NA NA NA NA NA NA NA NA NA NA



MW6-12 220-240 HS NA Week 4 SZ MOV SZ monitoring X X NA X NA NA NA NA NA NA NA NA NA NA NA



VCW-01 258-268 HS NA Week 4 SZ



MOV SZ , East Plume Compliance well



monitor vertical migration X X NA X NA NA NA NA NA NA NA NA NA NA NA
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Table 3



Request for Analysis Table



Groundwater Monitoring First Half 2014



Puente Valley Operable Unit Shallow Zone



Los Angeles County, California



Well Number



Well Screen



Interval (ft bgs)



Sampling



Method



Dedicated



Pump Schedule



Monitoring



Zone
2



Rationale



WELL SAMPLES



Analytical Method



Preservatives



Holding Time



Analytes



Laboratory ***



MW6-62 310-325 3 casing vol 4" Week 2 IZ Mid-Valley DZ monitoring



MW6-63 215-230 3 casing vol 4" Week 2 IZ Mid-Valley IZ monitoring



MW6-61 446-456 3 casing vol 4" Week 2 IZ Mid-Valley DZ monitoring



MW6-64 17.4-37.4 3 casing vol 4" Week 2 SZ Mid-Valley SZ monitoring



MW6-71 205-225 3 casing vol 4" Week 2 IZ Mid-Valley IZ monitoring



MW-D1 290-310 HS NA Week 2 IZ Mid-Valley DZ monitoring



MW6-65 97-112 3 casing vol 4" Week 2 SZ Mid-Valley SZ monitoring



S-02A 75-105 3casing vol NA Week 2 SZ



MOV SZ monitoring



per EPA request



S-02B 75-105 3 casing vol NA Week 2 SZ



MOV SZ monitoring



per EPA request



S-03 105-130 3 casing vol NA Week 2 SZ



MOV SZ monitoring



per EPA request



MW6-10 110-130 LF 2" Week 2 SZ MOV SZ monitoring



MW-03 55-75 HS NA Week 2 SZ MOV SZ monitoring



S-05 185-235 3 casing vol NA Week 2 SZ MOV SZ Baseline monitoring



S-06 180-210 3 casing vol NA Week 3 SZ MOV SZ Baseline monitoring



S-07 155-245 3 casing vol NA Week 3 SZ MOV SZ Baseline monitoring



S-09 120-215 3 casing vol NA Week 3 SZ MOV SZ Baseline monitoring



S-10
105-150



175-200 3 casing vol NA Week 3 SZ MOV SZ Baseline monitoring



S-11
80-125



135-160 3 casing vol NA Week 3 SZ MOV SZ Baseline monitoring



MW-6-17i 212-232 HS NA Week 3 IZ Mid-valley IZ monitoring



MW-D2 410-430 HS NA Week 3 IZ Mid-Valley DZ monitoring



VCW-07 140-150 HS NA Week 3 SZ



MOV SZ , Middle Plume Compliance well monitor



vertical migration



VCW-09 110-120 HS NA Week 3 SZ



MOV SZ , West Plume Compliance well



monitor vertical migration



MW-05 37-57 HS NA Week 3 SZ MOV SZ monitoring



SW-04 77-87 HS NA Week 3 SZ



MOV SZ , Middle Plume Sentinel well



monitor vertical migration



SW-05 80-90 HS NA Week 3 SZ



MOV SZ, West Plume Sentinel well



monitor vertical migration



VCW-06 115-125 HS NA Week 3 SZ



MOV SZ , Middle Plume Compliance well



monitor vertical migration



MW-13 40-60 HS NA Week 3 SZ MOV SZ monitoring



MW-14 40-60 HS NA Week 3 SZ MOV SZ monitoring



VCW-02 272-282 HS NA Week 4 SZ



MOV SZ , East Plume Compliance well



monitors vertical migration



MW-10 85-95 HS NA Week 4 SZ MOV SZ monitoring



MW6-12 220-240 HS NA Week 4 SZ MOV SZ monitoring



VCW-01 258-268 HS NA Week 4 SZ



MOV SZ , East Plume Compliance well



monitor vertical migration



Dissolved



Carbon Dioxide Iron VOCs -DW



Chemical



Oxygen



Demand



Biological



Oxygen Demand PCBs Fumigants Ammonia Orthophosphate Endothall Glyphosate



Chloronated



Herbicides



Carbamates and



Urea Pesticides



Diquat and



Paraquat



RSK 175 EPA 200.7 EPA 524.2 HACH 8000 SM 5210B EPA 508 EPA 504.1



SM 18



4500NH3F/G SM 18 4500PE EPA 548.1 547 515.3 531.1 549.2



Accutest Accutest Weck Accutest Alpha Weck Weck Accutest Accutest Accutest Accutest Accutest Accutest Accutest



Chill to 4° C



HNO3,



Chill to 4° C



HCI to pH <2,



chill to 4C, no



headspace



H2SO4



Chill to 4° C Chill to 4° C Chill to 4° C Chill to 4° C



H2SO4



Chill to 4° C



Field Filter Chill to



4° C Chill to 4° C Chill to 4° C Chill to 4° C MCAA Chill to 4° C



14 days 6 months 14 days 28 days 48hr 7 days 14 days 28 days 48 hr 7 days 14 days 14 days 28 days 7 days



3x40 mL glass



VOA vial



1x250mL



poly bottle



3x40 mL glass



VOA vial



2x40 mL glass



VOA vial



1x1L



poly bottle



2x1L



Amber



2x40 mL



Glass



1x250mL



poly bottle



1 x 500 mL poly



bottle



1x250 mL



Amber Glass



2x40 mL



Amber Glass



1 x 250 mL



Amber Glass 2 x 40 ml Glass



1x1L HDPE



Amber



NA NA NA NA NA NA NA NA NA NA NA NA NA NA



NA NA NA NA NA NA NA NA NA NA NA NA NA NA



NA NA NA NA NA NA NA NA NA NA NA NA NA NA



NA NA NA NA NA NA NA NA NA NA NA NA NA NA



NA NA NA NA NA NA NA NA NA NA NA NA NA NA



NA NA NA NA NA NA NA NA NA NA NA NA NA NA



NA NA NA NA NA NA NA NA NA NA NA NA NA NA



X X X X X X X X X X X X X X



X X X X X X X X X X X X X X



X X X X X X X X X X X X X X



NA NA NA NA NA NA NA NA NA NA NA NA NA NA



NA NA NA NA NA NA NA NA NA NA NA NA NA NA



NA NA NA NA NA NA NA NA NA NA NA NA NA NA



NA NA NA NA NA NA NA NA NA NA NA NA NA NA



NA NA NA NA NA NA NA NA NA NA NA NA NA NA



NA NA NA NA NA NA NA NA NA NA NA NA NA NA



NA NA NA NA NA NA NA NA NA NA NA NA NA NA



NA NA NA NA NA NA NA NA NA NA NA NA NA NA



NA NA NA NA NA NA NA NA NA NA NA NA NA NA



NA NA NA NA NA NA NA NA NA NA NA NA NA NA



NA NA NA NA NA NA NA NA NA NA NA NA NA NA



NA NA NA NA NA NA NA NA NA NA NA NA NA NA



NA NA NA NA NA NA NA NA NA NA NA NA NA NA



NA NA NA NA NA NA NA NA NA NA NA NA NA NA



NA NA NA NA NA NA NA NA NA NA NA NA NA NA



NA NA NA NA NA NA NA NA NA NA NA NA NA NA



NA NA NA NA NA NA NA NA NA NA NA NA NA NA



NA NA NA NA NA NA NA NA NA NA NA NA NA NA



NA NA NA NA NA NA NA NA NA NA NA NA NA NA



NA NA NA NA NA NA NA NA NA NA NA NA NA NA



NA NA NA NA NA NA NA NA NA NA NA NA NA NA



NA NA NA NA NA NA NA NA NA NA NA NA NA NA
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Table 3



Request for Analysis Table



Groundwater Monitoring First Half 2014



Puente Valley Operable Unit Shallow Zone



Los Angeles County, California



Well Number



Well Screen



Interval (ft bgs)



Sampling



Method



Dedicated



Pump Schedule



Monitoring



Zone
2



Rationale



WELL SAMPLES



Analytical Method



Preservatives



Holding Time



Analytes



Laboratory ***



MW6-62 310-325 3 casing vol 4" Week 2 IZ Mid-Valley DZ monitoring



MW6-63 215-230 3 casing vol 4" Week 2 IZ Mid-Valley IZ monitoring



MW6-61 446-456 3 casing vol 4" Week 2 IZ Mid-Valley DZ monitoring



MW6-64 17.4-37.4 3 casing vol 4" Week 2 SZ Mid-Valley SZ monitoring



MW6-71 205-225 3 casing vol 4" Week 2 IZ Mid-Valley IZ monitoring



MW-D1 290-310 HS NA Week 2 IZ Mid-Valley DZ monitoring



MW6-65 97-112 3 casing vol 4" Week 2 SZ Mid-Valley SZ monitoring



S-02A 75-105 3casing vol NA Week 2 SZ



MOV SZ monitoring



per EPA request



S-02B 75-105 3 casing vol NA Week 2 SZ



MOV SZ monitoring



per EPA request



S-03 105-130 3 casing vol NA Week 2 SZ



MOV SZ monitoring



per EPA request



MW6-10 110-130 LF 2" Week 2 SZ MOV SZ monitoring



MW-03 55-75 HS NA Week 2 SZ MOV SZ monitoring



S-05 185-235 3 casing vol NA Week 2 SZ MOV SZ Baseline monitoring



S-06 180-210 3 casing vol NA Week 3 SZ MOV SZ Baseline monitoring



S-07 155-245 3 casing vol NA Week 3 SZ MOV SZ Baseline monitoring



S-09 120-215 3 casing vol NA Week 3 SZ MOV SZ Baseline monitoring



S-10
105-150



175-200 3 casing vol NA Week 3 SZ MOV SZ Baseline monitoring



S-11
80-125



135-160 3 casing vol NA Week 3 SZ MOV SZ Baseline monitoring



MW-6-17i 212-232 HS NA Week 3 IZ Mid-valley IZ monitoring



MW-D2 410-430 HS NA Week 3 IZ Mid-Valley DZ monitoring



VCW-07 140-150 HS NA Week 3 SZ



MOV SZ , Middle Plume Compliance well monitor



vertical migration



VCW-09 110-120 HS NA Week 3 SZ



MOV SZ , West Plume Compliance well



monitor vertical migration



MW-05 37-57 HS NA Week 3 SZ MOV SZ monitoring



SW-04 77-87 HS NA Week 3 SZ



MOV SZ , Middle Plume Sentinel well



monitor vertical migration



SW-05 80-90 HS NA Week 3 SZ



MOV SZ, West Plume Sentinel well



monitor vertical migration



VCW-06 115-125 HS NA Week 3 SZ



MOV SZ , Middle Plume Compliance well



monitor vertical migration



MW-13 40-60 HS NA Week 3 SZ MOV SZ monitoring



MW-14 40-60 HS NA Week 3 SZ MOV SZ monitoring



VCW-02 272-282 HS NA Week 4 SZ



MOV SZ , East Plume Compliance well



monitors vertical migration



MW-10 85-95 HS NA Week 4 SZ MOV SZ monitoring



MW6-12 220-240 HS NA Week 4 SZ MOV SZ monitoring



VCW-01 258-268 HS NA Week 4 SZ



MOV SZ , East Plume Compliance well



monitor vertical migration



Cyanide



Gross Alpha



and Gross Beta Ra-228 Ra 226 Sr-90 U 234,235,238 H-3 SVOCs ORP Temperature



Dissolved



Oxygen pH E.C.



SM18 4500CN E EPA 900 EPA 904.0 EPA 903.1 EPA 905.0 Eichrom ACW03 EPA 906.0 525.2 Field Test* Field Test* Field Test* Field Test* Field Test*



Accutest ACZ Laboratories
ACZ



Laboratories
ACZ Laboratories Accutest ACZ Laboratories



ACZ Laboratories/



Energy Labs
Accutest



NaON



Chill to 4° C



HNO3,



Chill to 4° C



HNO3,



Chill to 4° C



HNO3,



Chill to 4° C



HNO3,



Chill to 4° C



HNO3,



Chill to 4° C Chill to 4° C



HCI to pH <2,



chill to 4C, no



headspace



14 days 6 months 6 months 6 months 6 months 7 days 6 months 14 days Immediate Immediate Immediate Immediate Immediate



1x250mL



poly bottle



1 x 125 ml Amber



Glass



2x1L



Amber Glass1 x 1L , 2 x 4 L poly bottle



NA NA NA NA NA NA NA NA X X X X X



NA NA NA NA NA NA NA NA X X X X X



NA NA NA NA NA NA NA NA X X X X X



NA NA NA NA NA NA NA NA X X X X X



NA NA NA NA NA NA NA NA X X X X X



NA NA NA NA NA NA NA NA X X X X X



NA NA NA NA NA NA NA NA X X X X X



X X X X X X X X X X X X X



X X X X X X X X X X X X X



X X X X X X X X X X X X X



NA NA NA NA NA NA NA NA X X X X X



NA NA NA NA NA NA NA NA X X X X X



NA NA NA NA NA NA NA NA X X X X X



NA NA NA NA NA NA NA NA X X X X X



NA NA NA NA NA NA NA NA X X X X X



NA NA NA NA NA NA NA NA X X X X X



NA NA NA NA NA NA NA NA X X X X X



NA NA NA NA NA NA NA NA X X X X X



NA NA NA NA NA NA NA NA X X X X X



NA NA NA NA NA NA NA NA X X X X X



NA NA NA NA NA NA NA NA X X X X X



NA NA NA NA NA NA NA NA X X X X X



NA NA NA NA NA NA NA NA X X X X X



NA NA NA NA NA NA NA NA X X X X X



NA NA NA NA NA NA NA NA X X X X X



NA NA NA NA NA NA NA NA X X X X X



NA NA NA NA NA NA NA NA X X X X X



NA NA NA NA NA NA NA NA X X X X X



NA NA NA NA NA NA NA NA X X X X X



NA NA NA NA NA NA NA NA X X X X X



NA NA NA NA NA NA NA NA X X X X X



NA NA NA NA NA NA NA NA X X X X X
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Table 3



Request for Analysis Table



Groundwater Monitoring First Half 2014



Puente Valley Operable Unit Shallow Zone



Los Angeles County, California



VOCs 1,4-dioxane Perchlorate
1



Cr VI Boron



Total Dissolved



Solids



Carbonate and



Bicarbonate



Anions



(Cl
-
,NO2



-
, F



-
, NO3



-
, SO4



2-



)



Dissolved



Cations



(Na
+
, K



+
, Mg



2+
,



Ca
2+



)



CAM 17



Metals, total



**



Total



Extractable



Petroleum



Hydrocarbons Perchlorate



Metals,



dissolved



Dioxins and



Furans Methane



USEPA 8260B 8270C SIM



USEPA 331



(low level



0.10 ug/l)



USEPA 218.6



(low level 0.020



ug/l) USEPA 200.8 SM 18 2540C SM 2320 B USEPA 300 EPA 6010B



USEPA



6010B



/7470A USEPA 8015 USEPA 314.0



USEPA



6010B



/7470A EPA 8290 RSK 175



Accutest Accutest Weck Weck Weck Accutest Accutest Accutest Accutest Accutest Accutest Accutest Accutest Maxxam Accutest



HCI to pH <2,



chill to 4C, no



headspace chill to 4C



Sterile Field



Filtration (0.2 μm)



Chill to 4° C



Buffer solution



(NH4)2SO4



pH 9.3-9.7,



Chill to 4° C



HNO3,



Chill to 4° C Chill to 4° C Chill to 4° C Chill to 4° C



Field Filter



(0.45 μm)



HNO3



Chill to 4° C



HNO3



Chill to 4° C Chill to 4° C Chill to 4C



Field Filter



(0.45 μm)



HNO3



Chill to 4° C Chill to 4° C



HCI to pH <2,



chill to 4C, no



headspace



14 days 7 days 28 days 24 hr 6 months 7 days 14 days 28 days /48hr 28 days 28 days 7 days 28 days 28 days 1 year 14 days



Well Number



Well Screen



Interval (ft bgs)



Sampling



Method



Dedicated



Pump Schedule



Monitoring



Zone
2



Rationale



3x40 mL glass



VOA vial 2x1L Amber



1x125 mL



poly bottle



1x40mL



glass



1x250mL



poly bottle



1x250mL



poly bottle



1x250mL



poly bottle



2x1L



Amber



1x250 mL



poly bottle



1x250mL



poly bottle



2x1L



Amber



3x40 mL glass



VOA vial



WELL SAMPLES



Analytical Method



Preservatives



Holding Time



1 x 1L poly bottle



Analytes



Laboratory ***



MW6-21 205-225 HS NA Week 4 SZ MOV SZ monitoring X X NA X NA NA NA NA NA NA NA NA NA NA NA



MW6-17 195-205 LF 2" Week 4 SZ MOV SZ X X NA X NA NA NA NA NA NA NA NA NA NA NA



MW6-13 173-183 LF 2" Week 4 SZ MOV SZ X X NA X NA NA NA NA NA NA NA NA NA NA NA



MW6-14 155-165 LF 2" Week 4 SZ MOV SZ, East Plume Sentinel well X X NA X NA NA NA NA NA NA NA NA NA NA NA



MW-07 88-98 HS NA Week 4 SZ



MOV SZ , East Plume Sentinel well provides



advanced warning of plume conditions X X NA X NA NA NA NA NA NA NA NA NA NA NA



P1-U 100-120 HS NA Week 4 SZ MOV SZ Baseline monitoring X X NA X X X X X X NA NA NA NA NA NA



P1-UM 170-185 HS NA Week 4 SZ MOV SZ Baseline monitoring X X NA X X X X X X NA NA NA NA NA NA



P1-LM 215-230 HS NA Week 4 SZ MOV SZ Baseline monitoring X X NA X X X X X X NA NA NA NA NA NA



P1-L 305-320 HS NA Week 4 SZ MOV SZ Baseline monitoring X X NA X X X X X X NA NA NA NA NA NA



MW8-1A 115-130 HS NA Week 4 SZ MOV SZ Baseline monitoring X X NA X X X X X X NA NA NA NA NA NA



MW8-1B 180-200 HS NA Week 4 SZ MOV SZ Baseline monitoring X X NA X X X X X X NA NA NA NA NA NA



MW8-1C 235-250 HS NA Week 4 SZ MOV SZ Baseline monitoring X X NA X X X X X X NA NA NA NA NA NA



MW8-1D 310-325 HS NA Week 4 SZ MOV SZ Baseline monitoring X X NA X X X X X X NA NA NA NA NA NA



MW8-2A 115-130 HS NA Week 4 SZ MOV SZ Baseline monitoring X X NA X X X X X X NA NA NA NA NA NA



MW8-2B 185-200 HS NA Week 4 SZ MOV SZ Baseline monitoring X X NA X X X X X X NA NA NA NA NA NA



MW8-2C 230-245 HS NA Week 4 SZ MOV SZ Baseline monitoring X X NA X X X X X X NA NA NA NA NA NA



MW8-2D 310-325 HS NA Week 4 SZ MOV SZ Baseline monitoring X X NA X X X X X X NA NA NA NA NA NA



MW8-3A 120-130 HS NA Week 4 SZ MOV SZ Baseline monitoring X X NA X X X X X X NA NA NA NA NA NA



MW8-3B 148-158 HS NA Week 4 SZ MOV SZ Baseline monitoring X X NA X X X X X X NA NA NA NA NA NA



MW8-3C 210-225 HS NA Week 4 SZ MOV SZ Baseline monitoring X X NA X X X X X X NA NA NA NA NA NA



MW8-3D 300-315 HS NA Week 4 SZ MOV SZ Baseline monitoring X X NA X X X X X X NA NA NA NA NA NA



MP21-6 150-160 Westbay NA Week 4 SZ



MOV SZ monitoring



per EPA request X X NA X NA NA NA NA NA NA NA NA NA NA NA



MP20-4 194-204 Westbay NA Week 4 IZ



MOV SZ monitoring



per EPA request X X NA X NA NA NA NA NA NA NA NA NA NA NA



MP20-5 75.5-85.5 Westbay NA Week 4 SZ



MOV SZ monitoring



per EPA request X X NA X NA NA NA NA NA NA NA NA NA NA NA



IDW SAMPLES



IDW Tank NA NA NA NA NA X X NA NA NA NA NA NA NA X X X NA NA NA
QA/QC SAMPLES



DUP-1 (MW6-09) NA NA NA NA NA NA X X NA X NA NA NA NA NA NA NA NA NA NA NA



DUP-2 (MW6-35) NA NA NA NA NA NA X X NA X NA NA NA NA NA NA NA NA NA NA NA



DUP-3 (MW6-71) NA NA NA NA NA NA X X X X NA NA NA NA NA NA NA NA NA NA NA



DUP-4 (MW6-44) NA NA NA NA NA NA X X X X NA NA NA NA NA NA NA NA NA NA NA



DUP-5 (MW6-16) NA NA NA NA NA NA X X NA X NA NA NA NA NA NA NA NA NA NA NA



DUP-6 (MW6-13) NA NA NA NA NA NA X X NA X NA NA NA NA NA NA NA NA NA NA NA



DUP-7 (MW6-14) NA NA NA NA NA NA X X NA X NA NA NA NA NA NA NA NA NA NA NA



DUP-8 (MW6-15) NA NA NA NA NA NA X X NA X NA NA NA NA NA NA NA NA NA NA NA



DUP-9 (MW8-2B) NA NA NA NA NA NA X X NA X X X X X X NA NA NA NA NA NA
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Table 3



Request for Analysis Table



Groundwater Monitoring First Half 2014



Puente Valley Operable Unit Shallow Zone



Los Angeles County, California



Well Number



Well Screen



Interval (ft bgs)



Sampling



Method



Dedicated



Pump Schedule



Monitoring



Zone
2



Rationale



WELL SAMPLES



Analytical Method



Preservatives



Holding Time



Analytes



Laboratory ***



MW6-21 205-225 HS NA Week 4 SZ MOV SZ monitoring



MW6-17 195-205 LF 2" Week 4 SZ MOV SZ



MW6-13 173-183 LF 2" Week 4 SZ MOV SZ



MW6-14 155-165 LF 2" Week 4 SZ MOV SZ, East Plume Sentinel well



MW-07 88-98 HS NA Week 4 SZ



MOV SZ , East Plume Sentinel well provides



advanced warning of plume conditions



P1-U 100-120 HS NA Week 4 SZ MOV SZ Baseline monitoring



P1-UM 170-185 HS NA Week 4 SZ MOV SZ Baseline monitoring



P1-LM 215-230 HS NA Week 4 SZ MOV SZ Baseline monitoring



P1-L 305-320 HS NA Week 4 SZ MOV SZ Baseline monitoring



MW8-1A 115-130 HS NA Week 4 SZ MOV SZ Baseline monitoring



MW8-1B 180-200 HS NA Week 4 SZ MOV SZ Baseline monitoring



MW8-1C 235-250 HS NA Week 4 SZ MOV SZ Baseline monitoring



MW8-1D 310-325 HS NA Week 4 SZ MOV SZ Baseline monitoring



MW8-2A 115-130 HS NA Week 4 SZ MOV SZ Baseline monitoring



MW8-2B 185-200 HS NA Week 4 SZ MOV SZ Baseline monitoring



MW8-2C 230-245 HS NA Week 4 SZ MOV SZ Baseline monitoring



MW8-2D 310-325 HS NA Week 4 SZ MOV SZ Baseline monitoring



MW8-3A 120-130 HS NA Week 4 SZ MOV SZ Baseline monitoring



MW8-3B 148-158 HS NA Week 4 SZ MOV SZ Baseline monitoring



MW8-3C 210-225 HS NA Week 4 SZ MOV SZ Baseline monitoring



MW8-3D 300-315 HS NA Week 4 SZ MOV SZ Baseline monitoring



MP21-6 150-160 Westbay NA Week 4 SZ



MOV SZ monitoring



per EPA request



MP20-4 194-204 Westbay NA Week 4 IZ



MOV SZ monitoring



per EPA request



MP20-5 75.5-85.5 Westbay NA Week 4 SZ



MOV SZ monitoring



per EPA request



IDW SAMPLES



IDW Tank NA NA NA NA NA
QA/QC SAMPLES



DUP-1 (MW6-09) NA NA NA NA NA NA



DUP-2 (MW6-35) NA NA NA NA NA NA



DUP-3 (MW6-71) NA NA NA NA NA NA



DUP-4 (MW6-44) NA NA NA NA NA NA



DUP-5 (MW6-16) NA NA NA NA NA NA



DUP-6 (MW6-13) NA NA NA NA NA NA



DUP-7 (MW6-14) NA NA NA NA NA NA



DUP-8 (MW6-15) NA NA NA NA NA NA



DUP-9 (MW8-2B) NA NA NA NA NA NA



Dissolved



Carbon Dioxide Iron VOCs -DW



Chemical



Oxygen



Demand



Biological



Oxygen Demand PCBs Fumigants Ammonia Orthophosphate Endothall Glyphosate



Chloronated



Herbicides



Carbamates and



Urea Pesticides



Diquat and



Paraquat



RSK 175 EPA 200.7 EPA 524.2 HACH 8000 SM 5210B EPA 508 EPA 504.1



SM 18



4500NH3F/G SM 18 4500PE EPA 548.1 547 515.3 531.1 549.2



Accutest Accutest Weck Accutest Alpha Weck Weck Accutest Accutest Accutest Accutest Accutest Accutest Accutest



Chill to 4° C



HNO3,



Chill to 4° C



HCI to pH <2,



chill to 4C, no



headspace



H2SO4



Chill to 4° C Chill to 4° C Chill to 4° C Chill to 4° C



H2SO4



Chill to 4° C



Field Filter Chill to



4° C Chill to 4° C Chill to 4° C Chill to 4° C MCAA Chill to 4° C



14 days 6 months 14 days 28 days 48hr 7 days 14 days 28 days 48 hr 7 days 14 days 14 days 28 days 7 days



3x40 mL glass



VOA vial



1x250mL



poly bottle



3x40 mL glass



VOA vial



2x40 mL glass



VOA vial



1x1L



poly bottle



2x1L



Amber



2x40 mL



Glass



1x250mL



poly bottle



1 x 500 mL poly



bottle



1x250 mL



Amber Glass



2x40 mL



Amber Glass



1 x 250 mL



Amber Glass 2 x 40 ml Glass



1x1L HDPE



Amber



NA NA NA NA NA NA NA NA NA NA NA NA NA NA



NA NA NA NA NA NA NA NA NA NA NA NA NA NA



NA NA NA NA NA NA NA NA NA NA NA NA NA NA



NA NA NA NA NA NA NA NA NA NA NA NA NA NA



NA NA NA NA NA NA NA NA NA NA NA NA NA NA



NA NA NA NA NA NA NA NA NA NA NA NA NA NA



NA NA NA NA NA NA NA NA NA NA NA NA NA NA



NA NA NA NA NA NA NA NA NA NA NA NA NA NA



NA NA NA NA NA NA NA NA NA NA NA NA NA NA



NA NA NA NA NA NA NA NA NA NA NA NA NA NA



NA NA NA NA NA NA NA NA NA NA NA NA NA NA



NA NA NA NA NA NA NA NA NA NA NA NA NA NA



NA NA NA NA NA NA NA NA NA NA NA NA NA NA



NA NA NA NA NA NA NA NA NA NA NA NA NA NA



NA NA NA NA NA NA NA NA NA NA NA NA NA NA



NA NA NA NA NA NA NA NA NA NA NA NA NA NA



NA NA NA NA NA NA NA NA NA NA NA NA NA NA



NA NA NA NA NA NA NA NA NA NA NA NA NA NA



NA NA NA NA NA NA NA NA NA NA NA NA NA NA



NA NA NA NA NA NA NA NA NA NA NA NA NA NA



NA NA NA NA NA NA NA NA NA NA NA NA NA NA



NA NA NA NA NA NA NA NA NA NA NA NA NA NA



NA NA NA NA NA NA NA NA NA NA NA NA NA NA



NA NA NA NA NA NA NA NA NA NA NA NA NA NA



NA NA NA NA NA NA NA NA NA NA NA NA NA NA



NA NA NA NA NA NA NA NA NA NA NA NA NA NA



NA NA NA NA NA NA NA NA NA NA NA NA NA NA



NA NA NA NA NA NA NA NA NA NA NA NA NA NA



NA NA NA NA NA NA NA NA NA NA NA NA NA NA



NA NA NA NA NA NA NA NA NA NA NA NA NA NA



NA NA NA NA NA NA NA NA NA NA NA NA NA NA



NA NA NA NA NA NA NA NA NA NA NA NA NA NA



NA NA NA NA NA NA NA NA NA NA NA NA NA NA



NA NA NA NA NA NA NA NA NA NA NA NA NA NA
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Table 3



Request for Analysis Table



Groundwater Monitoring First Half 2014



Puente Valley Operable Unit Shallow Zone



Los Angeles County, California



Well Number



Well Screen



Interval (ft bgs)



Sampling



Method



Dedicated



Pump Schedule



Monitoring



Zone
2



Rationale



WELL SAMPLES



Analytical Method



Preservatives



Holding Time



Analytes



Laboratory ***



MW6-21 205-225 HS NA Week 4 SZ MOV SZ monitoring



MW6-17 195-205 LF 2" Week 4 SZ MOV SZ



MW6-13 173-183 LF 2" Week 4 SZ MOV SZ



MW6-14 155-165 LF 2" Week 4 SZ MOV SZ, East Plume Sentinel well



MW-07 88-98 HS NA Week 4 SZ



MOV SZ , East Plume Sentinel well provides



advanced warning of plume conditions



P1-U 100-120 HS NA Week 4 SZ MOV SZ Baseline monitoring



P1-UM 170-185 HS NA Week 4 SZ MOV SZ Baseline monitoring



P1-LM 215-230 HS NA Week 4 SZ MOV SZ Baseline monitoring



P1-L 305-320 HS NA Week 4 SZ MOV SZ Baseline monitoring



MW8-1A 115-130 HS NA Week 4 SZ MOV SZ Baseline monitoring



MW8-1B 180-200 HS NA Week 4 SZ MOV SZ Baseline monitoring



MW8-1C 235-250 HS NA Week 4 SZ MOV SZ Baseline monitoring



MW8-1D 310-325 HS NA Week 4 SZ MOV SZ Baseline monitoring



MW8-2A 115-130 HS NA Week 4 SZ MOV SZ Baseline monitoring



MW8-2B 185-200 HS NA Week 4 SZ MOV SZ Baseline monitoring



MW8-2C 230-245 HS NA Week 4 SZ MOV SZ Baseline monitoring



MW8-2D 310-325 HS NA Week 4 SZ MOV SZ Baseline monitoring



MW8-3A 120-130 HS NA Week 4 SZ MOV SZ Baseline monitoring



MW8-3B 148-158 HS NA Week 4 SZ MOV SZ Baseline monitoring



MW8-3C 210-225 HS NA Week 4 SZ MOV SZ Baseline monitoring



MW8-3D 300-315 HS NA Week 4 SZ MOV SZ Baseline monitoring



MP21-6 150-160 Westbay NA Week 4 SZ



MOV SZ monitoring



per EPA request



MP20-4 194-204 Westbay NA Week 4 IZ



MOV SZ monitoring



per EPA request



MP20-5 75.5-85.5 Westbay NA Week 4 SZ



MOV SZ monitoring



per EPA request



IDW SAMPLES



IDW Tank NA NA NA NA NA
QA/QC SAMPLES



DUP-1 (MW6-09) NA NA NA NA NA NA



DUP-2 (MW6-35) NA NA NA NA NA NA



DUP-3 (MW6-71) NA NA NA NA NA NA



DUP-4 (MW6-44) NA NA NA NA NA NA



DUP-5 (MW6-16) NA NA NA NA NA NA



DUP-6 (MW6-13) NA NA NA NA NA NA



DUP-7 (MW6-14) NA NA NA NA NA NA



DUP-8 (MW6-15) NA NA NA NA NA NA



DUP-9 (MW8-2B) NA NA NA NA NA NA



Cyanide



Gross Alpha



and Gross Beta Ra-228 Ra 226 Sr-90 U 234,235,238 H-3 SVOCs ORP Temperature



Dissolved



Oxygen pH E.C.



SM18 4500CN E EPA 900 EPA 904.0 EPA 903.1 EPA 905.0 Eichrom ACW03 EPA 906.0 525.2 Field Test* Field Test* Field Test* Field Test* Field Test*



Accutest ACZ Laboratories
ACZ



Laboratories
ACZ Laboratories Accutest ACZ Laboratories



ACZ Laboratories/



Energy Labs
Accutest



NaON



Chill to 4° C



HNO3,



Chill to 4° C



HNO3,



Chill to 4° C



HNO3,



Chill to 4° C



HNO3,



Chill to 4° C



HNO3,



Chill to 4° C Chill to 4° C



HCI to pH <2,



chill to 4C, no



headspace



14 days 6 months 6 months 6 months 6 months 7 days 6 months 14 days Immediate Immediate Immediate Immediate Immediate



1x250mL



poly bottle



1 x 125 ml Amber



Glass



2x1L



Amber Glass1 x 1L , 2 x 4 L poly bottle



NA NA NA NA NA NA NA NA X X X X X



NA NA NA NA NA NA NA NA X X X X X



NA NA NA NA NA NA NA NA X X X X X



NA NA NA NA NA NA NA NA X X X X X



NA NA NA NA NA NA NA NA X X X X X



NA NA NA NA NA NA NA NA X X X X X



NA NA NA NA NA NA NA NA X X X X X



NA NA NA NA NA NA NA NA X X X X X



NA NA NA NA NA NA NA NA X X X X X



NA NA NA NA NA NA NA NA X X X X X



NA NA NA NA NA NA NA NA X X X X X



NA NA NA NA NA NA NA NA X X X X X



NA NA NA NA NA NA NA NA X X X X X



NA NA NA NA NA NA NA NA X X X X X



NA NA NA NA NA NA NA NA X X X X X



NA NA NA NA NA NA NA NA X X X X X



NA NA NA NA NA NA NA NA X X X X X



NA NA NA NA NA NA NA NA X X X X X



NA NA NA NA NA NA NA NA X X X X X



NA NA NA NA NA NA NA NA X X X X X



NA NA NA NA NA NA NA NA X X X X X



NA NA NA NA NA NA NA NA X X X X X



NA NA NA NA NA NA NA NA X X X X X



NA NA NA NA NA NA NA NA X X X X X



NA NA NA NA NA NA NA NA NA NA NA X NA



NA NA NA NA NA NA NA NA NA NA NA NA NA



NA NA NA NA NA NA NA NA NA NA NA NA NA



NA NA NA NA NA NA NA NA NA NA NA NA NA



NA NA NA NA NA NA NA NA NA NA NA NA NA



NA NA NA NA NA NA NA NA NA NA NA NA NA



NA NA NA NA NA NA NA NA NA NA NA NA NA



NA NA NA NA NA NA NA NA NA NA NA NA NA



NA NA NA NA NA NA NA NA NA NA NA NA NA



NA NA NA NA NA NA NA NA NA NA NA NA NA
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Table 3



Request for Analysis Table



Groundwater Monitoring First Half 2014



Puente Valley Operable Unit Shallow Zone



Los Angeles County, California



VOCs 1,4-dioxane Perchlorate
1



Cr VI Boron



Total Dissolved



Solids



Carbonate and



Bicarbonate



Anions



(Cl
-
,NO2



-
, F



-
, NO3



-
, SO4



2-



)



Dissolved



Cations



(Na
+
, K



+
, Mg



2+
,



Ca
2+



)



CAM 17



Metals, total



**



Total



Extractable



Petroleum



Hydrocarbons Perchlorate



Metals,



dissolved



Dioxins and



Furans Methane



USEPA 8260B 8270C SIM



USEPA 331



(low level



0.10 ug/l)



USEPA 218.6



(low level 0.020



ug/l) USEPA 200.8 SM 18 2540C SM 2320 B USEPA 300 EPA 6010B



USEPA



6010B



/7470A USEPA 8015 USEPA 314.0



USEPA



6010B



/7470A EPA 8290 RSK 175



Accutest Accutest Weck Weck Weck Accutest Accutest Accutest Accutest Accutest Accutest Accutest Accutest Maxxam Accutest



HCI to pH <2,



chill to 4C, no



headspace chill to 4C



Sterile Field



Filtration (0.2 μm)



Chill to 4° C



Buffer solution



(NH4)2SO4



pH 9.3-9.7,



Chill to 4° C



HNO3,



Chill to 4° C Chill to 4° C Chill to 4° C Chill to 4° C



Field Filter



(0.45 μm)



HNO3



Chill to 4° C



HNO3



Chill to 4° C Chill to 4° C Chill to 4C



Field Filter



(0.45 μm)



HNO3



Chill to 4° C Chill to 4° C



HCI to pH <2,



chill to 4C, no



headspace



14 days 7 days 28 days 24 hr 6 months 7 days 14 days 28 days /48hr 28 days 28 days 7 days 28 days 28 days 1 year 14 days



Well Number



Well Screen



Interval (ft bgs)



Sampling



Method



Dedicated



Pump Schedule



Monitoring



Zone
2



Rationale



3x40 mL glass



VOA vial 2x1L Amber



1x125 mL



poly bottle



1x40mL



glass



1x250mL



poly bottle



1x250mL



poly bottle



1x250mL



poly bottle



2x1L



Amber



1x250 mL



poly bottle



1x250mL



poly bottle



2x1L



Amber



3x40 mL glass



VOA vial



WELL SAMPLES



Analytical Method



Preservatives



Holding Time



1 x 1L poly bottle



Analytes



Laboratory ***



DUP-10 (S-02B) NA NA NA NA NA NA NA X X X X X NA X NA NA X NA X X X



MS/MSD (MW6-61) NA NA NA NA NA NA X X X NA NA NA NA NA NA NA NA NA NA NA NA



MS/MSD (MW6-10) NA NA NA NA NA NA X X NA X NA NA NA NA NA NA NA NA NA NA NA



MS/MSD (MW6-17) NA NA NA NA NA NA X X NA NA NA NA NA NA NA NA NA NA NA NA NA



MS/MSD (MW6-63) NA NA NA NA NA NA X X NA NA NA NA NA NA NA NA NA NA NA NA NA



MS/MSD (S-06) NA NA NA NA NA NA X X NA X X X X X X NA NA NA NA NA NA



EQUIPMENT BLANK



(MP-20-4) NA NA NA NA NA NA X X NA NA NA NA NA NA NA NA NA NA NA NA NA



EQUIPMENT BLANK



(S-02B) NA NA NA NA NA NA NA X X X X X NA X NA NA X NA X NA NA



EQUIPMENT BLANK



(S-05) NA NA NA NA NA NA X X NA X X X X X X NA NA NA NA NA NA



EQUIPMENT BLANK



(S-07) NA NA NA NA NA NA X X NA X X X X X X NA NA NA NA NA NA



EQUIPMENT BLANK



(S-11) NA NA NA NA NA NA X X X NA X X NA X NA NA NA NA NA NA NA



FIELD BLANK (1 per day) NA NA NA NA NA NA X NA NA NA NA NA NA NA NA NA NA NA NA NA NA



TRIP BLANK



(1 per shipment) NA NA NA NA NA NA X NA NA NA NA NA NA NA NA NA NA NA NA NA NA



Notes



NA = not applicable



MOV - Mouth of Valley (PVOU)



SZ - Shallow Zone



IZ - Intermediate Zone



HS= Hydrasleeve sampling method



LF= Low flow sampling method



PS = Purge minimum 3 casing volumes before sampling



2"/4" = Dedicated pump; 2" or 4" diameter submersible centrifugal pump



* - Field test temperature and pH in HS and Westbay samples, if sufficient volume of water is present after sample collection.



***- Weck will be subcontracted by Accutest.



Perchlorate
1



- Sampled at Mid Valley Wells (Mid Valley Area Monitoring Well Work Plan, GeoTrans 2005)



Monitoring Zone
2
- As defined by United States Environmental Protection Agency



**- For IDW waste profiling purposes only. Analysis for CAM 17 metals total, not CAM 17 metals dissolved.
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Table 3



Request for Analysis Table



Groundwater Monitoring First Half 2014



Puente Valley Operable Unit Shallow Zone



Los Angeles County, California



Well Number



Well Screen



Interval (ft bgs)



Sampling



Method



Dedicated



Pump Schedule



Monitoring



Zone
2



Rationale



WELL SAMPLES



Analytical Method



Preservatives



Holding Time



Analytes



Laboratory ***



DUP-10 (S-02B) NA NA NA NA NA NA



MS/MSD (MW6-61) NA NA NA NA NA NA



MS/MSD (MW6-10) NA NA NA NA NA NA



MS/MSD (MW6-17) NA NA NA NA NA NA



MS/MSD (MW6-63) NA NA NA NA NA NA



MS/MSD (S-06) NA NA NA NA NA NA



EQUIPMENT BLANK



(MP-20-4) NA NA NA NA NA NA



EQUIPMENT BLANK



(S-02B) NA NA NA NA NA NA



EQUIPMENT BLANK



(S-05) NA NA NA NA NA NA



EQUIPMENT BLANK



(S-07) NA NA NA NA NA NA



EQUIPMENT BLANK



(S-11) NA NA NA NA NA NA



FIELD BLANK (1 per day) NA NA NA NA NA NA



TRIP BLANK



(1 per shipment) NA NA NA NA NA NA



Notes



NA = not applicable



MOV - Mouth of Valley (PVOU)



SZ - Shallow Zone



IZ - Intermediate Zone



HS= Hydrasleeve sampling method



LF= Low flow sampling method



PS = Purge minimum 3 casing volumes before sampling



2"/4" = Dedicated pump; 2" or 4" diameter submersible centrifugal pump



* - Field test temperature and pH in HS and Westbay samples, if sufficient volume of water is present after sample collection.



***- Weck will be subcontracted by Accutest.



Perchlorate
1



- Sampled at Mid Valley Wells (Mid Valley Area Monitoring Well Work Plan, GeoTrans 2005)



Monitoring Zone
2
- As defined by United States Environmental Protection Agency



**- For IDW waste profiling purposes only. Analysis for CAM 17 metals total, not CAM 17 metals dissolved.



Dissolved



Carbon Dioxide Iron VOCs -DW



Chemical



Oxygen



Demand



Biological



Oxygen Demand PCBs Fumigants Ammonia Orthophosphate Endothall Glyphosate



Chloronated



Herbicides



Carbamates and



Urea Pesticides



Diquat and



Paraquat



RSK 175 EPA 200.7 EPA 524.2 HACH 8000 SM 5210B EPA 508 EPA 504.1



SM 18



4500NH3F/G SM 18 4500PE EPA 548.1 547 515.3 531.1 549.2



Accutest Accutest Weck Accutest Alpha Weck Weck Accutest Accutest Accutest Accutest Accutest Accutest Accutest



Chill to 4° C



HNO3,



Chill to 4° C



HCI to pH <2,



chill to 4C, no



headspace



H2SO4



Chill to 4° C Chill to 4° C Chill to 4° C Chill to 4° C



H2SO4



Chill to 4° C



Field Filter Chill to



4° C Chill to 4° C Chill to 4° C Chill to 4° C MCAA Chill to 4° C



14 days 6 months 14 days 28 days 48hr 7 days 14 days 28 days 48 hr 7 days 14 days 14 days 28 days 7 days



3x40 mL glass



VOA vial



1x250mL



poly bottle



3x40 mL glass



VOA vial



2x40 mL glass



VOA vial



1x1L



poly bottle



2x1L



Amber



2x40 mL



Glass



1x250mL



poly bottle



1 x 500 mL poly



bottle



1x250 mL



Amber Glass



2x40 mL



Amber Glass



1 x 250 mL



Amber Glass 2 x 40 ml Glass



1x1L HDPE



Amber



X X X X X X X X X X X X X X



NA NA NA NA NA NA NA NA NA NA NA NA NA NA



NA NA NA NA NA NA NA NA NA NA NA NA NA NA



NA NA NA NA NA NA NA NA NA NA NA NA NA NA



NA NA NA NA NA NA NA NA NA NA NA NA NA NA



NA NA NA NA NA NA NA NA NA NA NA NA NA NA



NA NA NA NA NA NA NA NA NA NA NA NA NA NA



NA X X NA NA NA NA X X NA NA NA NA NA



NA NA NA NA NA NA NA NA NA NA NA NA NA NA



NA NA NA NA NA NA NA NA NA NA NA NA NA NA



NA NA NA NA NA NA NA NA NA NA NA NA NA NA



NA NA NA NA NA NA NA NA NA NA NA NA NA NA



NA NA NA NA NA NA NA NA NA NA NA NA NA NA
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Table 3



Request for Analysis Table



Groundwater Monitoring First Half 2014



Puente Valley Operable Unit Shallow Zone



Los Angeles County, California



Well Number



Well Screen



Interval (ft bgs)



Sampling



Method



Dedicated



Pump Schedule



Monitoring



Zone
2



Rationale



WELL SAMPLES



Analytical Method



Preservatives



Holding Time



Analytes



Laboratory ***



DUP-10 (S-02B) NA NA NA NA NA NA



MS/MSD (MW6-61) NA NA NA NA NA NA



MS/MSD (MW6-10) NA NA NA NA NA NA



MS/MSD (MW6-17) NA NA NA NA NA NA



MS/MSD (MW6-63) NA NA NA NA NA NA



MS/MSD (S-06) NA NA NA NA NA NA



EQUIPMENT BLANK



(MP-20-4) NA NA NA NA NA NA



EQUIPMENT BLANK



(S-02B) NA NA NA NA NA NA



EQUIPMENT BLANK



(S-05) NA NA NA NA NA NA



EQUIPMENT BLANK



(S-07) NA NA NA NA NA NA



EQUIPMENT BLANK



(S-11) NA NA NA NA NA NA



FIELD BLANK (1 per day) NA NA NA NA NA NA



TRIP BLANK



(1 per shipment) NA NA NA NA NA NA



Notes



NA = not applicable



MOV - Mouth of Valley (PVOU)



SZ - Shallow Zone



IZ - Intermediate Zone



HS= Hydrasleeve sampling method



LF= Low flow sampling method



PS = Purge minimum 3 casing volumes before sampling



2"/4" = Dedicated pump; 2" or 4" diameter submersible centrifugal pump



* - Field test temperature and pH in HS and Westbay samples, if sufficient volume of water is present after sample collection.



***- Weck will be subcontracted by Accutest.



Perchlorate
1



- Sampled at Mid Valley Wells (Mid Valley Area Monitoring Well Work Plan, GeoTrans 2005)



Monitoring Zone
2
- As defined by United States Environmental Protection Agency



**- For IDW waste profiling purposes only. Analysis for CAM 17 metals total, not CAM 17 metals dissolved.



Cyanide



Gross Alpha



and Gross Beta Ra-228 Ra 226 Sr-90 U 234,235,238 H-3 SVOCs ORP Temperature



Dissolved



Oxygen pH E.C.



SM18 4500CN E EPA 900 EPA 904.0 EPA 903.1 EPA 905.0 Eichrom ACW03 EPA 906.0 525.2 Field Test* Field Test* Field Test* Field Test* Field Test*



Accutest ACZ Laboratories
ACZ



Laboratories
ACZ Laboratories Accutest ACZ Laboratories



ACZ Laboratories/



Energy Labs
Accutest



NaON



Chill to 4° C



HNO3,



Chill to 4° C



HNO3,



Chill to 4° C



HNO3,



Chill to 4° C



HNO3,



Chill to 4° C



HNO3,



Chill to 4° C Chill to 4° C



HCI to pH <2,



chill to 4C, no



headspace



14 days 6 months 6 months 6 months 6 months 7 days 6 months 14 days Immediate Immediate Immediate Immediate Immediate



1x250mL



poly bottle



1 x 125 ml Amber



Glass



2x1L



Amber Glass1 x 1L , 2 x 4 L poly bottle



X X X X X X X X NA NA NA NA NA



NA NA NA NA NA NA NA NA NA NA NA NA NA



NA NA NA NA NA NA NA NA NA NA NA NA NA



NA NA NA NA NA NA NA NA NA NA NA NA NA



NA NA NA NA NA NA NA NA NA NA NA NA NA



NA NA NA NA NA NA NA NA NA NA NA NA NA



NA NA NA NA NA NA NA NA NA NA NA NA NA



NA NA NA NA NA NA NA X NA NA NA NA NA



NA NA NA NA NA NA NA NA NA NA NA NA



NA NA NA NA NA NA NA NA NA NA NA NA



NA NA NA NA NA NA NA NA NA NA NA NA NA



NA NA NA NA NA NA NA NA NA NA NA NA NA



NA NA NA NA NA NA NA NA NA NA NA NA NA
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Table 4



Rationales for Exculsion or Inclusion of Specific Groundwater Analyses



Groundwater Monitoring First Half 2014



Puente Valley Operable Unit Shallow Zone



Los Angeles County, California



VOCs 1,4- dioxane Perchlorate Cr VI Boron



Total Dissolved



Solids



Anions



(F
-
, Cl



-
,NO2, NO3,



SO4)



Carbonate and



Bicarbonate



Dissolved Cations



(Na+, K+, Mg2+,



Ca2+) 123-TCP Perchlorate



CAM 17



Metals, total



Metals,



dissolved



Total Petroleum



Hydrocarbons



Dioxins and



Furans Methane



Dissolved



Carbon Dioxide Iron VOCs -DW SVOCs



Chemical



Oxygen



Demand



Biological



Oxygen Demand PCBs



EPA 8260B 8270C



EPA 331



(low level 0.10



ug/l)



EPA 218.6



(low level 0.020



ug/l) EPA 200.8 SM 18 2540C EPA 300 SM 2320 B EPA 6010B



EPA 524.2M



GC/MS SIM



(0.005 ug/L RL) EPA 314.0



EPA 6010B



/7470A



EPA 6010B



/7470A EPA 8015 EPA 8290A RSK 175 RSK 175 EPA 200.7 EPA 524.2 525.2 HACH 8000 SM 5210B EPA 508



S
3
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3
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12
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12
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12
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Table 4



Rationales for Exculsion or Inclusion of Specific Groundwater Analyses



Groundwater Monitoring First Half 2014



Puente Valley Operable Unit Shallow Zone



Los Angeles County, California



VOCs 1,4- dioxane Perchlorate Cr VI Boron
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Solids



Anions



(F
-
, Cl



-
,NO2, NO3,
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Bicarbonate



Dissolved Cations
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Ca2+) 123-TCP Perchlorate
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Do not sample the well



per rationale provided with



associated footnote



Ca Calcium



DW – drinking water



Cl- Chloride



Cr VI – hexavalent chromium



E.C. electrical conductivity



EPA – United States Environmental Protection Agency



H-3 – tritium



K – potassium



F fluorine



H-3 – tritium



K – potassium



Mg magnesium



Na – sodium



NO2 – Nitrogen



NO3 Nitrate



ORP – oxidation reduction potential



PCBs – poly chlorinated biphenyls



Ra – radium



SO4 sulfate



Sr – Strontium



SVOCs – semi-volatile organic compounds



VOCs – volatile organic compounds
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Table 4



Rationales for Exculsion or Inclusion of Specific Groundwater Analyses



Groundwater Monitoring First Half 2014



Puente Valley Operable Unit Shallow Zone



Los Angeles County, California



MW-17D



Analytical Method



Analytes



WELL SAMPLES



Notes



S
1



Sample the well per



rationale provided with



associated footnote



X
10



Do not sample the well



per rationale provided with



associated footnote



Ca Calcium



DW – drinking water



Cl- Chloride



Cr VI – hexavalent chromium



E.C. electrical conductivity



EPA – United States Environmental Protection Agency



H-3 – tritium



K – potassium



F fluorine



H-3 – tritium



K – potassium



Mg magnesium



Na – sodium



NO2 – Nitrogen



NO3 Nitrate



ORP – oxidation reduction potential



PCBs – poly chlorinated biphenyls



Ra – radium



SO4 sulfate



Sr – Strontium



SVOCs – semi-volatile organic compounds



VOCs – volatile organic compounds
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P1-L
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MW8-1B
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MW8-1D
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MW-07



P1-U



P1-UM



P1-LM



MW6-21



MW6-15



MW6-17



MW6-13



MW6-14



MW6-71



MW-D1



MW6-65



VCW-01



MW6-18



Fumigants Ammonia Orthophosphate Endothall Glyphosate



Chloronated



Herbicides



Carbamates and



Urea Pesticides



Diquat and



Paraquat



Cyanide,



Total



Gross Alpha



and Gross Beta Ra-228 Ra 226 H-3 Sr-90



Uranium 234, 235,



238 ORP Temperature Dissolved Oxygen pH E.C.



EPA 504.1 SM 18 4500NH3F/G SM 18 4500PE EPA 548.1 547 515.3 531.1 549.2



SM18



4500CN E EPA 900 EPA 904.0 EPA 903.1 EPA 906.0 EPA 905.0



Eichrom



ACW 03 Field Test* Field Test* Field Test* Field Test* Field Test*
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Table 4 Footnotes



1
Perform supplemental investigation of the PVOU SZ Eastern Plume prior to continuing with remedial design activities



2
Perform groundwater monitoring to confirm the stable and/or contracting nature of the PVOU SZ Middle Plume.



3
Perform groundwater monitoring to confirm the stable and/or contracting nature of the PVOU SZ Western Plume.



4
Perform sampling and analysis per the USEPA-Approved Westernmost Plume Area Monitoring Well Installation Work Plan



5
Perform sampling and analysis per the USEPA-Approved Mid-Valley Area Monitoring Well Installation Work Plan.



6
Perform sampling and analysis per USEPA directive. Data quality objectives (DQOs) and rationale were not communicated.



7
A total of 21 wells were sampled for 1,2,3 TCP in September 2013 per a directive from the USESPA .



1,2,3-TCP was not detected (ND) in 19 of the 21 groundwater samples samples associated with the September 2013



sampling. The detected concentrations ranged between 0.019 ug/L (MW6-16) and 0.0069 ug/L (MW6-19). 1,2,3 TCP is



not a PVOU contaminant of concern requiring containment (see Table 1 of Attachment 1 to the ESD).
8



Sampling and analysis will be performed in response to a February 25, 2014 email directive from the USEPA (comment #



12). Hexavalent chromium is not a PVOU contaminant of concern requiring containment (see Table 1 of Attachment 1 to



the ESD). USEPA considers hexavalent chromium to be a potential contaminant of concern requiring containment in the



PVOU SZ at the Mouth of the Puente Valley.
9



Perchlorate has been detected ubiquitously thoughout the PVOU at concentrations of less than 20 ug/L. UTC/Carrier has



agreed to remove perchlorate as part of the PVOU SZ North of Puente Creek treatment of extracted groundwater that is



anticipated to be constructed at 13811 Amar Road, La Puente, CA. Perchlorate is not a PVOU contaminant of concern



requiring containment (see Table 1 of Attachment 1 to the ESD).
10



This analytical method is used only for waste characterization associated with disposal.
11



Perchlorate is not a PVOU contaminant of concern requiring containment (see Table 1 of Attachment 1 to the ESD).



Perchlorate has been detected ubiquitously thoughout the PVOU at concentrations of less than 20 ug/L. UTC/Carrier has



agreed to remove perchlorate at the PVOU SZ North of Puente Creek treatment that will be constructed at 13811 Amar



Road, La Puente, CA. Perchlorate data are not necessary to meet the DQOs.



11
The USEPA has directed UTC/Carrier to sample this well for certain inorganic chemicals (baseline water quality sampling)



to evaluate the feasibility of reinjecting treated PVOU SZ groundwater.



12
This well/analyte is not necessary to evaluate the feasibility of reinjecting treated PVOU SZ groundwater and/or is not in



the PVOU SZ at the Mouth of the Puente Valley.
13



Footnote 13 is not used in this table.
14



Field parameter measurement.
15



Extraction well. Not designed for general groundwater monitoring.
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1.0 INTRODUCTION 
 
This Site-Specific Health and Safety Plan has been prepared in accordance with the Occupational 
Safety and Health Administration (OSHA) Hazardous Waste Operations and Emergency 
Response; Final Rule Standard 29 CFR 1910.120, and in accordance with Title 8 California Code 
of Regulations 5192. The purpose of this plan is to establish safe procedures and work practices 
for Tetra Tech GEO, Inc. (Tetra Tech) personnel and Tetra Tech subcontractors engaged in field 
activities associated with the sampling and monitoring of shallow zone wells in the Puente Valley 
Operable Unit (PVOU). 
 



One to two personnel are required for approximately eleven work days to complete the 
sampling for each quarter. Tetra Tech and each of its subcontractors shall have submitted and 
completed the United Technologies Corporation (UTC) Conn OPS Level 3 on-line training 
(https://www.ehs-env.com/ehsrs/ContractorLogon) prior to performing the work covered by this 
HASP. The Conn OPS Level 3 on-line training shall be renewed each calendar year.   
 



Prepared and Certified *by:   
        



*Hazard Assessment Certification:  This certifies that Tetra Tech GEO Inc. has assessed the 
types, risk levels, and severity of hazards for this project and has selected appropriate personal 
protective equipment for site personnel in accordance with OSHA Standard 29 CFR 1910.132. 



 
 



 





https://www.ehs-env.com/ehsrs/ContractorLogon
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2.0 PROJECT ORGANIZATION AND RESPONSIBILITY 



 



2.1 KEY PERSONNEL AND EMERGENCY NUMBERS 
 
The following personnel and organizations are associated with the planned activities. The 
organizational structure will be reviewed and updated as necessary during the course of the 
project. 
 
 



Name/Title     Responsibility   Telephone 
 



United Technologies Corporation 
 
Bradley Barquest    UTC Contact    (248) 538-0190 
 



Tetra Tech 
 
Roy Marroquin     Operations Manager   (949) 809-5234 
 
Scott Parsons    Project Manager   (949) 809-5222 
           Cell: (949) 521-1439 
 
Don Lee     Task Manager   (949) 809-5220 
 
James Walker    Irvine Health & Safety Officer (949) 809-5216 
Health & Safety Officer        Cell: (323) 717-7554 
 
Tatiana Moisseeva    On-Site Safety Officer  (949) 809-5226 
           Cell: (617) 548-0731 
 
Michelle Gillie, CIH    Corporate Health & Safety  (610) 337-7660 x105 
       Director   Cell (610) 348-7197 



Emergency Numbers 



 
Emergency Services   Ambulance, Fire, Police  911 



 
WorkCare     Incident Intervention Program 1-888-449-7787 
 
Citrus Valley Medical Center  Emergency Room   (626) 962-4011 
 



Subcontractor(s) 
 
Subcontractors will be identified as work progresses and will be required to review, sign, and 
comply with the provisions of this Health and Safety Plan. Service will include drilling companies 
providing a pump rig and operator for purging deep wells. Each of the personnel provided at the 
site by a subcontractor will have 40 hours or more of OSHA health and safety training for 
hazardous waste sites, annual 8-hour refresher training, as well as first aid and CPR training.  
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Company Name    Services Provided   Contact Number 
 
__________________________  ________________________ _____________ 
 
__________________________  ________________________ _____________ 
 
__________________________  ________________________ _____________ 
 
__________________________  ________________________ _____________ 
 
__________________________  ________________________ _____________ 
 
 



2.2 RESPONSIBILITIES OF KEY PERSONNEL 
 
On-Site Safety Officer - The On-Site Safety Officer (OSSO) is responsible for maintaining proper 
medical surveillance and respirator fit tests, providing hazard communication information, 
providing training in safe operating procedures, and advising the project manager on any matters 
concerning the health and safety of employees or the public. The OSSO may be required to 
perform various types of area or personnel monitoring for purposes of verifying worker exposure 
and proper selection of Personal Protective Equipment (PPE). The OSSO will have the authority 
to change procedures and levels of protective clothing or to shut down operations.  The OSSO 
has responsibility for conducting safety meetings. The OSSO will review and maintain ambient air 
monitoring results.   
 
Project Manager - The Project Manager (PM) has the primary responsibility for the fulfillment of 
the terms of the contract. The PM must oversee operations and ensure that all legal and safety 
requirements are met. It is the duty of the PM to keep the project on schedule, within budget and 
to communicate with the client regarding the progress toward the specified goals The Project 
Manager will review the health and safety plan for thoroughness and accuracy.  The Project 
Manager oversees all field personnel including the Site Supervisor and the OSSO, and is 
responsible for ensuring that all field personnel are fulfilling their roles and responsibilities.  The 
Project Manager has direct responsibility for project health and safety which includes hazard 
assessment, PPE selection certification, employee training, medical surveillance, hazard 
communication, job hazard analysis, Health and Safety Plan preparation, site access 
coordination, site inspections/audits, project kick-off meeting and daily tailgate meetings, incident 
reporting, incident investigations, and pre-qualification and selection of subcontractors.   
 
Health & Safety Officer - The health & safety officer will review the health and safety plan to see 
that all operations and equipment comply with Title 8 of the California Code of Regulations 5192, 
OSHA Regulations 29 CFR 1910.120 "Hazardous Waste Operations and Emergency Response" 
and applicable parts of OSHA 29 CFR 1910 and 1926. The health and safety officer is 
responsible for maintaining supplies of appropriate PPE for Tetra Tech staff, coordinating training 
as needed, and scheduling medical reviews.  The health and safety officer will conduct periodic 
audits. 
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Corporate Health and Safety Director – The Corporate Health and Safety Director will review the 
health and safety plan for thoroughness and accuracy, establish PPE action levels and air 
monitoring and training requirements and review and approve proposed subcontractors for health 
and safety performance (contractor H&S screening). 
 
The health and safety protocols established in this plan are based on the site conditions and 
health and safety hazards known and/or anticipated to be present from available site data. This 
plan is intended solely for use during the proposed activities described in the site work plan. 
Specifications herein are subject to review and revision based on actual conditions encountered in 
the field during site activities. 
 
Before site operations begin all employees and subcontractors involved in these operations will 
have read and understood this site safety plan, and signed the Safety Plan Compliance 
Agreement included as Appendix A.  Any revisions to this plan will be communicated to all 
employees and subcontractors involved with these operations. 
 



2.3 VISITORS 
 
Visitors to the project work areas will be briefed by either the OSSO on the hazards present at that 
location. Visitors shall receive site specific health and safety training and will be accompanied by 
the OSSO at all times in the work zone.  Any visitors observed to be in the work zone without the 
OSSO shall be escorted out of the work zone.  Visitors entering the work zone shall comply with 
the provisions of this plan, as well as relevant OSHA requirements for medical monitoring, 
training, and personal protection. Visitors must supply their own PPE. 
 
Visitors not adhering to the above mentioned requirements will be requested to leave the project 
work area. 
 



2.4 RECORD KEEPING 
 
A Site Specific Health and Safety Plan Minimum Standards Checklist is provided as Appendix B. 
This form documents the location of key information within the HASP. This form must be 
completed by the PM or the Health & Safety Officer before any field activity begins. 
 



2.5 INSPECTIONS 
 
In the event of a Job Site inspection, a Contractor Job Site Inspection Form is provided in 
Appendix C. Following the conclusion of the inspection, the newly completed form will be 
submitted to the Tetra Tech PM for review. A copy of the completed inspection form will be kept 
with the HASP, as well as a summary of any actions taken as a result of the inspection.  
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3.0 SCOPE OF WORK 



 
The following type of work will be necessary to conduct the groundwater monitoring and is 
covered by this Health and Safety Plan:   
 



 Setting up traffic control; 



 Measuring groundwater levels; 



 Purging wells; 



 Installing and removing HydraSleeve samplers; 



 Collecting groundwater samples; and 



 Preparing samples for shipment to the laboratory. 
 
The health and safety hazards will vary with the type and the location of the activity associated 
with the remedy.  The major safety/health hazards are anticipated to be: 
 



1) Exposure to chemical-contaminated groundwater; 



2) Lifting and movement of heavy equipment; and 



3) Traffic hazards while working.  
 
The primary chemicals of concern (COCs) in the PVOU include 1,1,1-TCA, TCE, PCE, 1,1-DCE, 
1,4-dioxane, 1,1-DCA and perchlorate. A summary table of the primary chemicals of concern 
detected in the PVOU is included in Appendix D.   
 
The monitoring wells have been completed in various locations in the City of Industry, City of La 
Puente, and Valinda. A general traffic control plan will be prepared before initiating work, and 
submitted to the City of Industry, the City of La Puente, and to Los Angeles County for work in the 
unincorporated community of Valinda. Traffic control measures including the placement of 
flagging, signs, and traffic cones will be used in the case of necessary lane closures. The traffic 
control procedures will meet Los Angeles County, City of Industry, or La Puente and Cal-Trans 
requirements for lane closures. The proposed scope of work for this project will be completed 
during normal business hours (7 am to 6 pm) in most cases.  A work zone plan will be completed 
for each GW sampling location which will be found in Appendix E.  
 
The sampling of groundwater presents the potential for exposure to chemical hazards.  Samplers 
will wear appropriate PPE (see Section 7.0) to minimize exposure.  The quarterly sampling round 
encompasses wells located in the source zone and down gradient from source areas of the 
chemical hazards; therefore, the potential for hazardous concentrations of VOCs in groundwater 
is anticipated.  During decontamination of equipment, Tetra Tech personnel will utilize the same 
procedures and level of protection that is used during sampling activities. 
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4.0 HAZARD EVALUATION 
 
The intent of this section is to identify and describe the chemical and physical hazards associated 
with project tasks, evaluate the risk from these hazards, and present appropriate control 
measures for reducing or eliminating the hazards. 
 



4.1 CHEMICAL HAZARD REVIEW 
 
Chemicals that have been detected in the PVOU Shallow Zone site include PCE, TCE, 1, 1-DCE, 
1, 1, 1-TCA, 1, 1-DCA, 1, 4-Dioxane, and perchlorate. The chemicals possess various physical, 
chemical, and toxicological properties including acute/chronic toxicity. Hazard information for 
these chemicals is summarized in Appendix D. 
 
Predictive modeling for worst case vapor exposure concentrations of volatile organic 
compounds identified in the groundwater shows that the 1,1-DCE and TCE vapors would 
constitute the predominant airborne vapors (84% and 14%, respectively), and the 
concentrations of all vapor components are not likely to exceed the respective Cal/OSHA PELs 
or other published exposure limits as shown in the table below. 
 



Chemical Cal/OSHA PEL 2011 ACGIH TLV 



1,1-DCE None listed 5 ppm 



TCE 100 ppm 10 ppm 



 
Potential routes of exposure to the chemicals include dermal (skin and/or eye contact), inhalation, 
and ingestion. The overall health risk from exposure to the chemicals is uncertain for several 
reasons. Actual concentrations are variable, effects from low-level exposure to the mix of 
chemicals cannot be predicted, the length of potential exposure is unknown, and the risk of 
personnel exposure by project activities may vary. Therefore, the specified PPE is to be worn at 
all times during field duties. 
 



4.2 PHYSICAL HAZARD REVIEW 
 
Vehicular Traffic – Safe driving is to be practiced while traveling to and from site. Caution must be 
taken when working in public streets. In the case of necessary lane closures, traffic control 
procedures that meet Los Angeles County, City of Industry, City of La Puente, Valinda and Cal-
Trans requirements for lane closures must be implemented. A Traffic Control Plan will be 
prepared prior to initiating site work in public streets.  
 
Heavy Equipment and Trucks - Caution must be taken when working around heavy equipment 
such as forklifts and trucks. Clearly marked work zones are to be erected at safe distances from 
heavy vehicle thoroughfares. High visibility reflective vests are to be worn at all times during field 
activities. The site safety standard operating procedures and standard safety procedures are 
provided as Appendix F-1.  
 
Lifting Field Equipment – Warm up before starting any field duties. Practice the correct lifting 
techniques when unloading\loading trucks and moving equipment. Use another worker whenever 
possible to team lift equipment. 
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Heat Stress - Heat stress is a concern when workers are required to wear protective clothing 
and/or work in hot weather. However, heat stress is one of the most preventable hazards to 
workers. Appendix F-2 provides guidance for the recognition of and treatment for heat stress. The 
OSSO will be responsible for observing personnel for performance-related effects of heat, and for 
making the necessary adjustments in work/rest periods to maintain a safe body temperature. Cool 
liquids will be provided for site workers to replace lost body fluids and electrolytes.  Furthermore, 
workers will be instructed to observe each other and communicate suspected heat stress to the 
OSSO or the Site Supervisor. A heat stress prevention checklist is provided in Appendix F-2 to 
assist in determining the quantity of water and shade to be provided.  
 
Fire - Sparks can be generated by generators, electrical equipment or sharp contact between 
metal equipment parts and rocks. At least one 20-pound ABC fire extinguisher must be readily 
available at all times. Water and hoses should also be available when practical while equipment is 
operating, even on concrete and asphalt. All field personnel should be aware of the location of the 
fire extinguisher and hoses. 
 
Other - Potential natural disasters may include earthquake, wildfires, etc.  Prior to mobilization and 
during the course of the project, the Project Manager or his designee will verify with local and 
regional authorities as to the occurrence and locations of such disasters and adhere to the 
evacuation orders as appropriate.  This information and the resulting project suspension will be 
promptly communicated to all project personnel via telephone.   
 



4.3 BIOLOGICAL HAZARDS 
 
Potential exposure to spiders, snakes and insects can occur when opening well covers, moving 
equipment and disturbing vegetation. Work gloves and appropriate tools must be used when 
carrying out all physical duties. Insect repellent is to be made available to every work team and 
used where there is evidence of infestation. Well vaults should be visually inspected for biological 
hazards before employees reach in. 
 



4.4 TASK BY TASK RISK ANALYSIS 
 
The evaluation of hazards is based upon Tetra Tech’s understanding of the site background 
information and anticipated risks posed by the various tasks.  The table in Appendix G provides a 
summary of specific associated hazards and the protective measures to be implemented for each 
task of the groundwater monitoring program.   











 



j:\utc\pvou\2012\health & safety\gmp hasp\pvou_gmp_hasp_06182012 rev 01.doc         8               TETRA TECH 



5.0 SITE CONTROL 



 



5.1   SITE ACCESS 
 
The work will be conducted in various locations within City of Industry, City of La Puente and the 
unincorporated area of Valinda, within Los Angeles County. These locations surround commercial 
and industrial properties, public streets and right-of-ways. Accordingly, specific care will be taken 
to limit the access of the public to the work-site. The traffic control plan will be implemented for 
each site mobilization on a public street. Tetra Tech employees will stay within the designated 
working limits of non-controlled track (e.g., yard track, industrial site tracks) and will not travel 
outside these areas. 
 



5.2   SITE COMMUNICATION 
 
Communication links must be established and maintained between field team members and 
between the field team and local emergency contacts. Tetra Tech personnel will have a mobile 
telephone in the field at all times. Calls can be made to or from the mobile telephone for 
information or emergency purposes. Emergency telephone numbers are listed in Section 2.1 and 
will be available in the field at all times. 
 



5.3    TRAFFIC CONTROL AND WORK ZONE DEFINITION 
 
During each monitoring event a work zone will be defined by cones, signs, arrow lights, etc.  
Areas where monitoring wells don’t block an entire lane of traffic will be referred to by General 
Traffic Control Plans that are provided in Figures 2 to 4. Work zone areas that require closure of a 
lane or are in highly traveled roads will have a separate Traffic Control that will be site specific are 
included in Figures 5 to 7.  Protective parking will be practiced with field vehicles wherever 
possible. The work zone is set up to keep the non essential personal clear of the well and prevent 
any contact with impacted groundwater. Entry into the work zone requires the use of appropriate 
PPE at all times.  
 



At the direction of the United States Environmental Protection Agency (USEPA), under no 



conditions shall any work be conducted on the section of California Avenue that extends 



from Nelson Avenue to East Valley Boulevard in City of Industry unless a traffic watchman 



is on duty.  The traffic control plan for monitoring well VCW-07 (the only PVOU SZ 



monitoring well affected by this restriction) is provided as Figure 7. 
 
Decontamination of equipment will be conducted at the support vehicle and transported in the 
wastewater drum. Wastewater will be contained in a tank and sampled for waste characterization. 
Wastewater will be disposed at an approved offsite disposal or treatment facility.  
 



5.4    PROJECT NOTIFICATIONS 
 



Notifications will be provided to proper agencies at least 10 days prior to each quarterly 
monitoring event. The task manager will be responsible for making notifications.  The OSSO will 
confirm with the task manager the notifications have been made. 
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 Environmental Protection Agency (EPA): Raymond Chavira – (415) 947-4218 



 Los Angeles County Sheriff’s Department: Ray Enriquez – (626) 330-3322 



 Los Angeles Fire Department: (213) 473-9060 



 City of La Puente: Rene Salas – (626) 855-1500, rsalas@lapuente.org 



 City of Industry: Joshua Nelson – (626) 333-3036, jnelson@cc-eng.com  



 CH2M Hill: John Dolegowski – (714) 435-6335, jdolegow@ch2m.com  





mailto:jnelson@cc-eng.com


mailto:jdolegow@ch2m.com
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6.0 AIR MONITORING REQUIREMENTS 
 



6.1 AIR MONITORING FREQUENCY 
 



Organic Gas and Vapor Monitoring with PID: 
 



1. Monitor ambient air in work zone at all well locations. 
 



6.2 ACTION  LEVELS 
 
The following describes actions to be taken by site personnel based upon air monitoring results. 
Action levels for additional protective equipment levels will be based upon PID readings taken 
within the breathing zone of Tetra Tech or subcontractor personnel.  Readings will be taken 
randomly and will account for variability due to wind dispersion.  The following PPE levels will be 
used for the total organic vapor content of the air: 
 
   PID Reading  Action  
 
   0 - 5 ppm   Level D 
   Above Background 
 
   5 - 25 ppm – sustained for > 1 min  Level C 
   Above Background 
 
   > 25 ppm sustained  Stop work and  
   Above Background  reassess. 
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7.0 PERSONAL PROTECTIVE REQUIREMENTS 
 



7.1 LEVELS OF PROTECTION 
 
Personal protective equipment (PPE) required for the groundwater monitoring program include: 
 
Level D 
 



1. Safety boots with steel toe and shank (meeting OSHA Standard 1910.136 for protective 
footwear);  



2. Safety glasses with side shields; 



3. Wide brim hat for sun protection; 



4. Work gloves for well lids and moving equipment; 



5. Nitrile disposable inner gloves; 



6. Hearing protection, as necessary; and 



7. Reflective high-visibility traffic vest. 
 
Level C – used on trigger of Action Levels 
 



1.  Air purifying NIOSH approved respirator with combination organic vapor/acid gas, and high 
efficiency particulate air (HEPA) cartridges. 



 
All selected PPE meets the requirements of the applicable OSHA Standards 1910.133 to 
1910.138.  It is anticipated that most of the work will be done at Level D and Modified Level D. 
Therefore, Level A and B protection are not described herein. 
 



7.2   REASSESSMENT OF PROTECTION PROGRAM 
 
When a significant change in site conditions occurs, the hazards will be reassessed by the OSSO. 
 The Level of PPE may be upgraded or downgraded, with the approval of the Project Manager or 
CHSP, based upon a change in site conditions. Some indicators for reassessment are: 
 



1. Change of season/weather; 



2. When temperature extremes limit the effectiveness of PPE; 



3. Contaminants other than those previously identified are encountered; 



4. Change in ambient levels of contaminants (see "Action Levels" described in Section 6.2); 
and 



5. Change in work scope that affects the degree of contact with contaminants. 
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8.0 EMERGENCY RESPONSE/CONTINGENCY PLAN 
 
This section describes contingencies and emergency planning procedures. All project related 
emergency incidents will be reported immediately to the corporate Health and Safety Director or 
the Project Manager.  The Project Manager will be responsible for immediately notifying UTC. 
 



8.1 PRE-EMERGENCY PLANNING 
 
All employees will be trained in and reminded of provisions of the emergency response plan, 
communication systems, and evacuation routes during the site briefings. The plan will be 
reviewed and revised, as necessary to ensure that the plan is adequate and consistent with 
prevailing site conditions. 



 



8.2   PERSONNEL ROLES AND LINES OF AUTHORITY 
 
The OSSO has primary responsibility for responding to and correcting emergency situations and 
for taking appropriate measures to ensure the safety of site personnel. Possible actions may 
involve evacuation of personnel from the site area, or shut down of operations. The OSSO is 
additionally responsible for ensuring that corrective measures have been implemented, 
appropriate authorities notified, and follow-up reports completed. The OSSO will direct responses 
to any medical emergency. 
 



8.3   EMERGENCY RECOGNITION/PREVENTION 
 
Sections 4.1 and 4.2, and Appendix D identify the chemical and physical hazards of the project. 
Personnel will be familiar with techniques of hazard recognition from Health and Safety training 
and site-specific briefings. The OSSO is responsible for ensuring that PPE is available to 
personnel and utilized properly. 



 



8.4    EVACUATION ROUTES AND PROCEDURES 
 
In the event of an emergency that necessitates an evacuation of the work area, personnel will be 
expected to mobilize to Allen J Martin Park at the corner of Giordano and California. Personnel 
will remain at that area until the OSSO provides further instructions. All personnel working at the 
project location will be informed of the evacuation route and mobilization place. 
 



8.5    EMERGENCY CONTACTS/NOTIFICATION 
 
In the event of an emergency, personnel will take direction from the OSSO who will notify 
appropriate emergency organizations and coordinate activities. The Tetra Tech PM will be 
immediately notified of any emergency. It will be the responsibility of the Tetra Tech PM to notify 
UTC of any emergencies that occur during the field work. 
 
Emergency contact numbers are listed in Section 2.1 
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8.6   DIRECTIONS TO HOSPITAL 
 
Directions to the nearest hospital from each well location are provided in Appendix H.  A copy of 
the Health and Safety Plan will be kept with each team working on the program. 
 



8.7   EMERGENCY PROCEDURE 
 
Project related emergency events and procedures are summarized below. 
 
Emergency Medical Treatment Procedures 
 
Any person who becomes ill or injured in the Exclusion Zone must be decontaminated to the 
maximum extent possible. If the injury or illness is minor, decontamination will be completed and 
first aid administered prior to transport. If the patient's condition is serious, only partial 
decontamination will be completed as deemed appropriate (i.e., removal of coveralls from the 
victim and redressing in clean coveralls or wrapping in a blanket). First aid will be administered 
while awaiting an ambulance or paramedics. All project-related individuals are authorized to call 
an ambulance. The first individual responding to the emergency should call the ambulance.   All 



injuries and illnesses will be immediately reported to the PM.  The Corporate Health and Safety 



Director must be notified by telephone within one (1) hour of the incident occurrence. 
 
Any person transported to a medical clinic or hospital for treatment will take the list of compounds 
that they may have been exposed to at the site (Appendix D). 
 
Any vehicle used to transport contaminated personnel will be cleaned as necessary. 
 
Fires 
 
The local fire department should be notified immediately via the 911 operator by the first individual 
to observe a fire. Do not use an ABC fire extinguisher if the fire appears to be the result of a 
chemical reaction; use only a Class D extinguisher if chemicals are involved. Water should only 
be used in the event the fire is a Class A fire of ordinary combustible materials.  Keep at a safe 
distance in the event of flare-up, sparking, or explosion. If possible, move equipment and any 
flammables away from fire area. Use respiratory protection when extinguishing any fire involving 
chemicals. 
 
Weather Related Emergencies 
 
In the event of severe weather, stop work, secure all equipment (i.e., place heavy equipment in a 
neutral position) and leave site.  
 
Spill or Leaks 
 
In the event of a spill or a leak, site personnel will perform the following tasks: 
 



1. Inform the Site Supervisor immediately; 
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2. Locate the source of the spillage and stop the flow if it can be done safely; 



3. Begin containment and recovery of the spilled materials, if this can be done safely; and 



4. Inform the PM as soon as practicable of the nature, extent and type of spill along with a 
description of the actions taken (i.e. stopped flow, spill containment, etc.). 



 



8.8   FIRST AID AND EMERGENCY EQUIPMENT   
 
The Site Supervisor is responsible for maintaining the following first aid and emergency 
equipment. 
 



1. First aid kit; 



2. Emergency eye wash kit; 



3. Fire extinguisher; 



4. Potable water; and 



5. Mobile phone. 
 
All field personnel should be informed of the location of the first aid and emergency equipment 
prior to beginning the field activities. In addition, any visitors to the project site should also be 
informed of the location of the first aid and emergency equipment. 
 



8.9   INCIDENT REPORTING AND INTERVENTION   
 



After the initial response (e.g., first aid, etc.) to an injury or illness has taken place, the incidence 
and details of the injury or illness must be properly reported and documented.  Incidences must 
be reported immediately to the Tetra Tech GEO PM.  Within one (1) hour of occurrence but 
preferably as soon as possible, any occupational injury or illness must be reported to Corporate 
Health & Safety at (610) 337-7660 or by cell at (610) 348-7197.  For incidents that are not life-
threatening and if authorized by Corporate Health & Safety, the affected employee may contact 



WorkCare Incident Intervention (888.449.7787) for guidance on first aid and medical treatment. 
WorkCare may direct the affected employee to a Chartis (workers compensation insurer)-
authorized clinic for further evaluation of a work-related injury or illness.  The authorized doctor 
offices or clinics have agreed to accept workers compensation patients without an appointment. 
  
In the event of any incident, including near-miss incidents, the appropriate Incident Reporting 
forms will be completed and submitted to the Corporate Health and Safety Director. Appendix I-
1 contains the Tetra Tech Incident Reporting and Investigation Program, outlining the 
procedures to follow after an incident.  The standard Incident Reporting forms are provided in 
Appendix I-2. The forms must be completed, signed, and forwarded to the Corporate Health 
and Safety Director within 24 hours of an incident. The forms should be completed by the 
employees directly involved in the incident if at all possible, but it is the responsibility of the PM 
to ensure that the forms are completed accurately and submitted on time. 
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9.0 TETRA TECH EMPLOYEE EDUCATION AND TRAINING 



 



9.1 GENERAL HEALTH AND SAFETY 
 
Tetra Tech project personnel have completed OSHA Hazardous Waste Operations training in 
accordance with 29 CFR Part 1910.120(e). 



 



9.2 SITE-SPECIFIC TRAINING 
 
Project personnel will be provided and educated on the potential hazards and control measures at 
the site. On-site personnel will be instructed on the contents of the Health and Safety Plan, names 
of qualified first-aid providers and the OSSO, location of first-aid equipment, procedures to be 
used in contacting emergency response personnel, location of emergency equipment, evacuation 
procedures to follow in case of emergency and principles of personal hygiene.  
 
On-site personnel will be made aware of the chemicals that may be encountered during the 
investigation. Information will include potential routes of exposure, protective clothing to be worn 
and precautionary measures to be taken. Personnel will be informed of the signs and symptoms 
of chemical exposure and heat stress. 
 
A pre-work meeting will be held to discuss the content of this plan, specific site requirements and 
responsibilities of site members. At a minimum, daily tailgate health and safety meetings will be 
conducted with site personnel to refresh them on the contents of this plan, site specific 
requirements and responsibilities of the site members. Site personnel will be required to sign the 
pre-work meeting form (Appendix A) and daily tailgate health and safety forms (Appendix J). 
 
A tailgate health and safety meeting will be conducted with all visitors to the project site who enter 
the work zone area. The tailgate health and safety meeting will discuss the content of this plan, 
specific site requirements and responsibilities of site members. Visitors will be required to sign the 
tailgate health and safety form, thereby acknowledging the potential risks present at the project 
site, prior to entering the work zone area.  
 



9.3 PROJECT SPECIFIC TRAINING 
 
As part of UTC’s requirements, all Tetra Tech personnel must undergo UTC’s Environmental 
Health & Safety (EHS) online training [include link here] before beginning field work. Tetra Tech 
will maintain a record of each employee’s successful completion of the online training.  
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10.0 MEDICAL SURVEILLANCE PROGRAM 



 
On-site Tetra Tech personnel involved with this project participate in a medical surveillance 
program in accordance with 29 CFR Part 1910.120(f). Personnel found to have medical 
conditions which could directly or indirectly be aggravated by exposure to chemical substances 
within the work environment or physical demands of the job are informed by the consulting 
physician of their condition and any restrictions in their activities. Additionally, each employee is 
evaluated to determine if they are physically able to perform work while using respiratory 
protective equipment in compliance with 29 CFR Part 1910.134. 
 
Subcontractor personnel involved with this project are required to participate in a medical 
surveillance program in accordance with 29 CFR Part 1910.120(f).  
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SITE-SPECIFIC TRAINING DOCUMENTATION 



HEALTH AND SAFETY PLAN ACCEPTANCE FORM 



for 



PVOU Shallow Zone Quarterly Groundwater Sampling 



for 



UTC/PVOU 



City of Industry, City of La Puente and Valinda, California 



 
My signature below indicates that I am aware of the potential hazardous nature of performing 
specific tasks within the Work Plan for the PVOU Shallow Zone Groundwater Sampling 
activities and that I have reviewed the HASP and associated addendum and have received site-
specific training which included the elements contained therein. 
 
I further state that I have been given the opportunity to ask questions and that all of my 
questions have been answered to my satisfaction. 
 



Name Signature Company Date 
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HEALTH AND SAFETY PLAN ACCEPTANCE FORM (CONTINUED) 



 



Name Signature Company Date 
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UTC SITE SPECIFIC HEALTH AND SAFETY PLAN CHECKLIST 
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Site Name: _____________________________    Location:_____________________________________________ 
Contractor:_____________________________ 
UTC PM:_______________________________ 
Date Prepared:__________________________ 
Form Prepared by:________________________ 



UTC REMEDIATION GROUP 



Site Specific Health and Safety Plan Minimum Standards Checklist 
HASP Item Description Location 



in HASP 
Not 
Included 



Comment 



Local Emergency Contact Information:    
• listing of emergency contacts (fire, police, 



ambulance, on site resources, hospital/clinic) names 
and phone numbers 



   



• Route to nearest appropriate hospital providing 
emergency services 



   



Scope of Work and Background Information on Project Site    
• Description of scope of work and reference to any 



work plans, etc. 
o Pre-work assessments 
o High risk hazard identification 



   



• Background information on site for context of scope 
of work 



   



Emergency Response Plan    
• Description of what constitutes an emergency – 



injury, illness, property damage, release, etc. 
   



• The steps to be taken – notifications to/by whom, 
first aid, evacuations, assembly, when/how to return 
to work 



   



• Subcontractors: Description for integration of 
information and requirements from prime (MSA 
contractor) to subcontracted services regarding 
Emergency Response procedures 
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UTC REMEDIATION GROUP 



Site Specific Health and Safety Plan Minimum Standards Checklist 
(continued) 



 
HASP Item Description Location 



in HASP 
Not 
Included 



Comment 



Client (UTC/Business Unit or host site) Safety Procedures    
• Acknowledgement and reference/description of Site 



owner or other safety protocols for the site (e.g. UTC 
Business Unit programs such as CONNOPS, non-
UTC site ownership policies, etc.). 



   



    
Government and Underground Locator Contact Information    



• Listing of regulatory agency contacts for spills, 
releases, etc. 



   



• Listing of public and/or private underground utility 
locators 



   



Project Personnel and Relevant Information    
• List of personnel with roles and responsibilities    
• Includes Contractor and UTC personnel    
• Training requirements and verification    



Constituents of Potential Concern and Maximum Concentrations    
• List of contaminants, media, and concentrations    
• Hazards presented by contaminants – toxicity, 



exposure routes, action levels (TWAs, TLVs, PELs, 
etc.) 



   



Potential Airborne Concerns    
• Air monitoring requirements/protocols    
• Instruments to be used – calibration, use frequency, 



limitations, and action levels 
   



Waste Management – IDW: Characteristics, volumes, handling, etc.    
• Information regarding IDW or other waste generation 



and handling protocol and procedures 
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UTC REMEDIATION GROUP 



Site Specific Health and Safety Plan Minimum Standards Checklist 
(continued) 



 
HASP Item Description Location 



in HASP 
Not 
Included 



Comment 



Details on Project Steps with Hazard Assessments, Precautions, 
etc. (JSA, JHA, etc,) 



   



• JHAs for all scope of work aspects    
Documentation Requirements per HASP and Other Attachments    



• Daily production/tailgate meetings    
• Utility location logs     
• Monitoring instrument calibration     
• Air monitoring logs     
• Equipment inspections (includes vehicles, drill rigs, 



generators, etc.), 
   



• MSDS     
• Permits (hot work, LOTO, confined space, etc.); 



internal and external  
   



• Incident reporting procedures/forms    
• Copies of “client” safety procedures    
• Subcontractor information and safety plans    



    
    
 
This checklist is to be completed by Contractor preparing HASP and included with copy provided to UTC Remediation Project 
Manager for review. 
HASP Item Description: Items shaded in gray are main focus points.  Sub items provide detail. 
Location in HASP: Provide page numbers 
Not Included: For those items not included in HASP, provide comment or explanation as to reason or lack of necessity. 
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Contractor:____________________  UTC P.O. # :____________________ 
JobTitle:_________________________  Location:___________________________ 



A “No” answer to any statement listed below requires an Action by the contractor. 
# Description YES NO N/A Completion 



Date 
I Health and Safety Plan     
 1.   Is a HASP available for this project?     
 2.   Does HASP include completed minimum standards checklist?     
      



II. Housekeeping     
 1. Aisles/passageways clear & unobstructed. (Exception: Project  



conducted in aisle/passageway)  
    



 2. Means of  egress clear & unobstructed.     
 3. Materials/equipment properly stored.     
 4. Tripping hazards eliminated.      
      



III. Personal Protective Equipment     
 1. Eye/Face Protection worn.     
 2. Hard Hats worn. (When required)     
 3. Hearing Protection worn. (When required)     
 4. Appropriate gloves worn. (When required)     
 5. Foot protection worn. (When required)     
 6. Respirators worn. (When required)     
 7. Other (Explain)     
      



IV. Fire Prevention/Hot Work     
 1. Hot Work Permit properly completed & posted.     
 2. Fire Marshal or representative present.     
 3. Fire extinguishers available.     
 4. Flammable materials properly stored.     
 5. Flammable liquids containers properly grounded/bonded      
 6. No Smoking in area.     
 7.    Are weld flash curtains used. (When required)     
      



V. Lockout/Tagout     
 1. Lockout/Tagout Request properly completed.     
 2. All appropriate equipment/utilities locked/tagged.     
 3. Affected employees have been notified.     
      



VI. Permit Required Confined Space     
 1. Permit properly completed & posted.     
 2. Attendant inplace.     
 3. Rescue equipment in place.     
 4. Ventilation in place & operational.     
      



VII. Electrical     
 1. Equipment/tools/extension cords in good condition.     
 2. Electrical equipment properly grounded.     
 3. GFCI’s are being used.     
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Contractor Job Site Inspection Form 
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 4. Electrical cords routed properly.     
 
 
A “No” answer to any statement listed below requires an Action by the contractor. 
 



# Description YES NO N/A Completion 
Date 



VIII. Chemicals/Hazardous Materials     
 1. Chemicals are properly stored.     
 2. All containers properly labelled.     
 3. Waste properly disposed.     
 4. Ventilation in place & operational (When required).     
 5. Air monitoring in place & operational (When required).     
      



IX. Gas Cylinders     
 1. Cylinders secured in upright position.     
 2. Incompatible cylinders stored separately.     
 3. Regulators & hoses in good condition.     
      



X. Material Handling     
 1. Cranes/Hoists in good condition. (When required)     
 2. Slings in good condition. (When required)     
 3. Cranes/hoists operated properly. (When required)     
 4. Powered industrial trucks in good condition. (When required)     
 5. Powered industrial trucks being operated properly. (When 



required) 
    



 6. All material handling equipment inspected daily.     
      



XI. Elevated Work     
 1. Ladders made of wood/fiberglass.     
 2. Ladders in good condition & have proper  safety feet.     
 3. Extension ladders properly tied off.     
 4. Ladders properly used.     
 5. Mobile lifts (JGL, scissor lift) in good condition.     
 6. Mobile lifts properly used.     
 7. Scaffolding erected properly.     
 8. Personal fall protection properly used. (When required)     
 9. Area properly barricaded. (When required)     
      



XII. Excavations     
 1. Proper shoring/sloping. (When required)     
 2. Adequate means of egress in place. (When required)     
 3. Area properly barricaded. (When required)     
 4.    SWPPP plans updated or developed as necessary.     



XIII. Other     
 1.   Proper ventilation used where gas-powered equipment used.     
 2.  Secondary containment for fuel/oil storage.     



 



Contractor Project Supervisor:________________________________ Date:_____________ 
UTC Remediation Contract Coordinator:________________________ Date:_____________ 
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Material Safety Data Sheet
1,1,1-Trichloroethane MSDS



Section 1: Chemical Product and Company Identification



Product Name: 1,1,1-Trichloroethane



Catalog Codes: SLT4180, SLT2167, SLT3460



CAS#: 71-55-6



RTECS: KJ2975000



TSCA: TSCA 8(b) inventory: 1,1,1-Trichloroethane



CI#: Not available.



Synonym:



Chemical Formula: CH3CCl3



Contact Information:
Sciencelab.com, Inc.
14025 Smith Rd.
Houston, Texas 77396
US Sales: 1-800-901-7247
International Sales: 1-281-441-4400
Order Online: ScienceLab.com



CHEMTREC (24HR Emergency Telephone), call:
1-800-424-9300



International CHEMTREC, call: 1-703-527-3887



For non-emergency assistance, call: 1-281-441-4400



Section 2: Composition and Information on Ingredients



Composition:



Name CAS # % by Weight



{1,1,1-}Trichloroethane 71-55-6 100



Toxicological Data on Ingredients: 1,1,1-Trichloroethane: ORAL (LD50): Acute: 9600 mg/kg [Rat]. 6000 mg/kg [Mouse].
DERMAL (LD50): Acute: 15800 mg/kg [Rabbit]. VAPOR (LC50): Acute: 18000 ppm 4 hour(s) [Rat].



Section 3: Hazards Identification



Potential Acute Health Effects:
Very hazardous in case of eye contact (irritant), of ingestion. Hazardous in case of skin contact (irritant, permeator), of
inhalation. Inflammation of the eye is characterized by redness, watering, and itching.



Potential Chronic Health Effects:
CARCINOGENIC EFFECTS: Not available. MUTAGENIC EFFECTS: Not available. TERATOGENIC EFFECTS: Not available.
DEVELOPMENTAL TOXICITY: Not available. The substance is toxic to lungs, the nervous system, liver, mucous membranes.
Repeated or prolonged exposure to the substance can produce target organs damage.



Section 4: First Aid Measures



Eye Contact:
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Check for and remove any contact lenses. Immediately flush eyes with running water for at least 15 minutes, keeping eyelids
open. Cold water may be used. Do not use an eye ointment. Seek medical attention.



Skin Contact:
After contact with skin, wash immediately with plenty of water. Gently and thoroughly wash the contaminated skin with running
water and non-abrasive soap. Be particularly careful to clean folds, crevices, creases and groin. Cover the irritated skin with an
emollient. If irritation persists, seek medical attention. Wash contaminated clothing before reusing.



Serious Skin Contact:
Wash with a disinfectant soap and cover the contaminated skin with an anti-bacterial cream. Seek medical attention.



Inhalation: Allow the victim to rest in a well ventilated area. Seek immediate medical attention.



Serious Inhalation:
Evacuate the victim to a safe area as soon as possible. Loosen tight clothing such as a collar, tie, belt or waistband. If
breathing is difficult, administer oxygen. If the victim is not breathing, perform mouth-to-mouth resuscitation. Seek medical
attention.



Ingestion:
Do not induce vomiting. Loosen tight clothing such as a collar, tie, belt or waistband. If the victim is not breathing, perform
mouth-to-mouth resuscitation. Seek immediate medical attention.



Serious Ingestion: Not available.



Section 5: Fire and Explosion Data



Flammability of the Product: May be combustible at high temperature.



Auto-Ignition Temperature: 537°C (998.6°F)



Flash Points: Not available.



Flammable Limits: LOWER: 7.5% UPPER: 12.5%



Products of Combustion: These products are carbon oxides (CO, CO2), halogenated compounds.



Fire Hazards in Presence of Various Substances: Slightly flammable to flammable in presence of oxidizing materials, of
acids, of alkalis.



Explosion Hazards in Presence of Various Substances:
Risks of explosion of the product in presence of mechanical impact: Not available. Risks of explosion of the product in
presence of static discharge: Not available. Slightly explosive to explosive in presence of oxidizing materials, of acids, of
alkalis.



Fire Fighting Media and Instructions:
SMALL FIRE: Use DRY chemical powder. LARGE FIRE: Use water spray, fog or foam. Do not use water jet.



Special Remarks on Fire Hazards: Not available.



Special Remarks on Explosion Hazards: Not available.



Section 6: Accidental Release Measures



Small Spill: Absorb with an inert material and put the spilled material in an appropriate waste disposal.



Large Spill:
Absorb with an inert material and put the spilled material in an appropriate waste disposal. Be careful that the product is not
present at a concentration level above TLV. Check TLV on the MSDS and with local authorities.



Section 7: Handling and Storage



Precautions:
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Keep away from heat. Keep away from sources of ignition. Empty containers pose a fire risk, evaporate the residue under
a fume hood. Ground all equipment containing material. Do not ingest. Do not breathe gas/fumes/ vapour/spray. In case
of insufficient ventilation, wear suitable respiratory equipment If ingested, seek medical advice immediately and show the
container or the label. Avoid contact with skin and eyes



Storage:
Keep container dry. Keep in a cool place. Ground all equipment containing material. Keep container tightly closed. Keep in a
cool, well-ventilated place. Combustible materials should be stored away from extreme heat and away from strong oxidizing
agents.



Section 8: Exposure Controls/Personal Protection



Engineering Controls:
Provide exhaust ventilation or other engineering controls to keep the airborne concentrations of vapors below their respective
threshold limit value. Ensure that eyewash stations and safety showers are proximal to the work-station location.



Personal Protection:
Splash goggles. Lab coat. Vapor respirator. Be sure to use an approved/certified respirator or equivalent. Gloves.



Personal Protection in Case of a Large Spill:
Splash goggles. Full suit. Vapor respirator. Boots. Gloves. A self contained breathing apparatus should be used to avoid
inhalation of the product. Suggested protective clothing might not be sufficient; consult a specialist BEFORE handling this
product.



Exposure Limits:
TWA: 350 STEL: 440 CEIL: 440 (ppm) from ACGIH (TLV) [1995] TWA: 1900 STEL: 2460 CEIL: 2380 (mg/m3) from ACGIH
[1995]Consult local authorities for acceptable exposure limits.



Section 9: Physical and Chemical Properties



Physical state and appearance: Liquid.



Odor: Not available.



Taste: Not available.



Molecular Weight: 133.41 g/mole



Color: Not available.



pH (1% soln/water): Not available.



Boiling Point: 74.1°C (165.4°F)



Melting Point: -32.5°C (-26.5°F)



Critical Temperature: Not available.



Specific Gravity: 1.3376 (Water = 1)



Vapor Pressure: 100 mm of Hg (@ 20°C)



Vapor Density: 4.6 (Air = 1)



Volatility: Not available.



Odor Threshold: 400 ppm



Water/Oil Dist. Coeff.: The product is equally soluble in oil and water; log(oil/water) = 0



Ionicity (in Water): Not available.



Dispersion Properties: Not available.



Solubility: Very slightly soluble in cold water.
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Section 10: Stability and Reactivity Data



Stability: The product is stable.



Instability Temperature: Not available.



Conditions of Instability: Not available.



Incompatibility with various substances: Not available.



Corrosivity: Non-corrosive in presence of glass.



Special Remarks on Reactivity: Not available.



Special Remarks on Corrosivity: Not available.



Polymerization: No.



Section 11: Toxicological Information



Routes of Entry: Dermal contact. Eye contact. Inhalation. Ingestion.



Toxicity to Animals:
WARNING: THE LC50 VALUES HEREUNDER ARE ESTIMATED ON THE BASIS OF A 4-HOUR EXPOSURE. Acute oral
toxicity (LD50): 6000 mg/kg [Mouse]. Acute dermal toxicity (LD50): 15800 mg/kg [Rabbit]. Acute toxicity of the vapor (LC50):
18000 ppm 4 hour(s) [Rat].



Chronic Effects on Humans: The substance is toxic to lungs, the nervous system, liver, mucous membranes.



Other Toxic Effects on Humans:
Very hazardous in case of ingestion. Hazardous in case of skin contact (irritant, permeator), of inhalation.



Special Remarks on Toxicity to Animals: Not available.



Special Remarks on Chronic Effects on Humans: Detected in maternal milk in human.



Special Remarks on other Toxic Effects on Humans: Not available.



Section 12: Ecological Information



Ecotoxicity: Not available.



BOD5 and COD: Not available.



Products of Biodegradation:
Possibly hazardous short term degradation products are not likely. However, long term degradation products may arise.



Toxicity of the Products of Biodegradation: The products of degradation are more toxic.



Special Remarks on the Products of Biodegradation: Not available.



Section 13: Disposal Considerations



Waste Disposal:



Section 14: Transport Information



DOT Classification: CLASS 6.1: Poisonous material.



Identification: : 1,1,1-Trichloroethane : UN2831 PG: III











p. 5



Special Provisions for Transport: Not available.



Section 15: Other Regulatory Information



Federal and State Regulations:
Pennsylvania RTK: 1,1,1-Trichloroethane Massachusetts RTK: 1,1,1-Trichloroethane TSCA 8(b) inventory: 1,1,1-
Trichloroethane SARA 313 toxic chemical notification and release reporting: 1,1,1-Trichloroethane CERCLA: Hazardous
substances.: 1,1,1-Trichloroethane



Other Regulations: OSHA: Hazardous by definition of Hazard Communication Standard (29 CFR 1910.1200).



Other Classifications:



WHMIS (Canada): CLASS D-1B: Material causing immediate and serious toxic effects (TOXIC).



DSCL (EEC):
R38- Irritating to skin. R41- Risk of serious damage to eyes.



HMIS (U.S.A.):



Health Hazard: 2



Fire Hazard: 1



Reactivity: 0



Personal Protection: h



National Fire Protection Association (U.S.A.):



Health: 2



Flammability: 1



Reactivity: 0



Specific hazard:



Protective Equipment:
Gloves. Lab coat. Vapor respirator. Be sure to use an approved/certified respirator or equivalent. Wear appropriate respirator
when ventilation is inadequate. Splash goggles.



Section 16: Other Information



References: Not available.



Other Special Considerations: Not available.



Created: 10/10/2005 08:31 PM



Last Updated: 11/01/2010 12:00 PM



The information above is believed to be accurate and represents the best information currently available to us. However, we
make no warranty of merchantability or any other warranty, express or implied, with respect to such information, and we assume
no liability resulting from its use. Users should make their own investigations to determine the suitability of the information for
their particular purposes. In no event shall ScienceLab.com be liable for any claims, losses, or damages of any third party or for
lost profits or any special, indirect, incidental, consequential or exemplary damages, howsoever arising, even if ScienceLab.com
has been advised of the possibility of such damages.
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Material Safety Data Sheet
1,1-Dichloroethane MSDS



Section 1: Chemical Product and Company Identification



Product Name: 1,1-Dichloroethane



Catalog Codes: SLD3280



CAS#: 75-34-3



RTECS: KI0175000



TSCA: TSCA 8(b) inventory: 1,1-Dichloroethane



CI#: Not available.



Synonym:



Chemical Name: 1,1-Dichloroethane



Chemical Formula: C2-H4-Cl2



Contact Information:
Sciencelab.com, Inc.
14025 Smith Rd.
Houston, Texas 77396
US Sales: 1-800-901-7247
International Sales: 1-281-441-4400
Order Online: ScienceLab.com



CHEMTREC (24HR Emergency Telephone), call:
1-800-424-9300



International CHEMTREC, call: 1-703-527-3887



For non-emergency assistance, call: 1-281-441-4400



Section 2: Composition and Information on Ingredients



Composition:



Name CAS # % by Weight



{1,1-}Dichloroethane 75-34-3 100



Toxicological Data on Ingredients: 1,1-Dichloroethane: ORAL (LD50): Acute: 725 mg/kg [Rat].



Section 3: Hazards Identification



Potential Acute Health Effects: Hazardous in case of skin contact (irritant), of eye contact (irritant), of ingestion, of inhalation.



Potential Chronic Health Effects:
CARCINOGENIC EFFECTS: Classified 2 (Reasonably anticipated.) by NTP. A4 (Not classifiable for human or animal.) by
ACGIH. MUTAGENIC EFFECTS: Not available. TERATOGENIC EFFECTS: Not available. DEVELOPMENTAL TOXICITY:
Classified Development toxin [POSSIBLE]. The substance is toxic to kidneys, lungs, liver, central nervous system (CNS).
Repeated or prolonged exposure to the substance can produce target organs damage.



Section 4: First Aid Measures



Eye Contact: Check for and remove any contact lenses. Do not use an eye ointment. Seek medical attention.



Skin Contact:
After contact with skin, wash immediately with plenty of water. Gently and thoroughly wash the contaminated skin with running
water and non-abrasive soap. Be particularly careful to clean folds, crevices, creases and groin. Cover the irritated skin with an
emollient. If irritation persists, seek medical attention. Wash contaminated clothing before reusing.
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Serious Skin Contact:
Wash with a disinfectant soap and cover the contaminated skin with an anti-bacterial cream. Seek immediate medical
attention.



Inhalation: Allow the victim to rest in a well ventilated area. Seek immediate medical attention.



Serious Inhalation:
Evacuate the victim to a safe area as soon as possible. Loosen tight clothing such as a collar, tie, belt or waistband. If
breathing is difficult, administer oxygen. If the victim is not breathing, perform mouth-to-mouth resuscitation. Seek medical
attention.



Ingestion:
Do not induce vomiting. Examine the lips and mouth to ascertain whether the tissues are damaged, a possible indication that
the toxic material was ingested; the absence of such signs, however, is not conclusive. Loosen tight clothing such as a collar,
tie, belt or waistband. If the victim is not breathing, perform mouth-to-mouth resuscitation. Seek immediate medical attention.



Serious Ingestion: Not available.



Section 5: Fire and Explosion Data



Flammability of the Product: Flammable.



Auto-Ignition Temperature: 458°C (856.4°F)



Flash Points: CLOSED CUP: -17°C (1.4°F). OPEN CUP: -6°C (21.2°F).



Flammable Limits: LOWER: 5.6% UPPER: 11.4%



Products of Combustion: These products are carbon oxides (CO, CO2), halogenated compounds.



Fire Hazards in Presence of Various Substances: Not available.



Explosion Hazards in Presence of Various Substances:
Risks of explosion of the product in presence of mechanical impact: Not available. Risks of explosion of the product in
presence of static discharge: Not available.



Fire Fighting Media and Instructions:
Flammable liquid. SMALL FIRE: Use DRY chemical powder. LARGE FIRE: Use alcohol foam, water spray or fog.



Special Remarks on Fire Hazards: Not available.



Special Remarks on Explosion Hazards: Not available.



Section 6: Accidental Release Measures



Small Spill: Absorb with an inert material and put the spilled material in an appropriate waste disposal.



Large Spill:
Flammable liquid. Keep away from heat. Keep away from sources of ignition. Stop leak if without risk. Absorb with DRY earth,
sand or other non-combustible material. Do not touch spilled material. Prevent entry into sewers, basements or confined
areas; dike if needed. Eliminate all ignition sources. Be careful that the product is not present at a concentration level above
TLV. Check TLV on the MSDS and with local authorities.



Section 7: Handling and Storage



Precautions:
Keep locked up Keep away from heat. Keep away from sources of ignition. Ground all equipment containing material. Do
not ingest. Do not breathe gas/fumes/ vapour/spray. Wear suitable protective clothing In case of insufficient ventilation, wear
suitable respiratory equipment If ingested, seek medical advice immediately and show the container or the label. Avoid contact
with skin and eyes Keep away from incompatibles such as oxidizing agents, alkalis.
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Storage:
Flammable materials should be stored in a separate safety storage cabinet or room. Keep away from heat. Keep away from
sources of ignition. Keep container tightly closed. Keep in a cool, well-ventilated place. Ground all equipment containing
material. A refrigerated room would be preferable for materials with a flash point lower than 37.8°C (100°F).



Section 8: Exposure Controls/Personal Protection



Engineering Controls:
Provide exhaust ventilation or other engineering controls to keep the airborne concentrations of vapors below their respective
threshold limit value. Ensure that eyewash stations and safety showers are proximal to the work-station location.



Personal Protection:
Splash goggles. Lab coat. Vapor respirator. Be sure to use an approved/certified respirator or equivalent. Gloves.



Personal Protection in Case of a Large Spill:
Splash goggles. Full suit. Vapor respirator. Boots. Gloves. A self contained breathing apparatus should be used to avoid
inhalation of the product. Suggested protective clothing might not be sufficient; consult a specialist BEFORE handling this
product.



Exposure Limits:
TWA: 100 STEL: 250 (ppm) from ACGIH (TLV) [1999] TWA: 100 (ppm) from OSHA (PEL) Australia: TWA: 200 (ppm) Consult
local authorities for acceptable exposure limits.



Section 9: Physical and Chemical Properties



Physical state and appearance: Liquid. (Oily liquid.)



Odor: Chloroform like odor (Slight.)



Taste: Not available.



Molecular Weight: 98.96 g/mole



Color: Colorless.



pH (1% soln/water): Not available.



Boiling Point: 57.3°C (135.1°F)



Melting Point: -96.9°C (-142.4°F)



Critical Temperature: 261.5°C (502.7°F)



Specific Gravity: 1.175 (Water = 1)



Vapor Pressure: 180 mm of Hg (@ 20°C)



Vapor Density: 3.44 (Air = 1)



Volatility: Not available.



Odor Threshold: 120 ppm



Water/Oil Dist. Coeff.: Not available.



Ionicity (in Water): Not available.



Dispersion Properties:
Partially dispersed in diethyl ether. See solubility in water, diethyl ether.



Solubility: Partially soluble in diethyl ether.



Section 10: Stability and Reactivity Data
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Stability: The product is stable.



Instability Temperature: Not available.



Conditions of Instability: Not available.



Incompatibility with various substances: Reactive with oxidizing agents, alkalis.



Corrosivity: Corrosive in presence of aluminum.



Special Remarks on Reactivity: Not available.



Special Remarks on Corrosivity: Will attack some forms of plastic and rubber



Polymerization: No.



Section 11: Toxicological Information



Routes of Entry: Absorbed through skin. Eye contact. Inhalation. Ingestion.



Toxicity to Animals: Acute oral toxicity (LD50): 725 mg/kg [Rat].



Chronic Effects on Humans:
CARCINOGENIC EFFECTS: Classified 2 (Reasonably anticipated.) by NTP. A4 (Not classifiable for human or animal.) by
ACGIH. DEVELOPMENTAL TOXICITY: Classified Development toxin [POSSIBLE]. The substance is toxic to kidneys, lungs,
liver, central nervous system (CNS).



Other Toxic Effects on Humans: Hazardous in case of skin contact (irritant), of ingestion, of inhalation.



Special Remarks on Toxicity to Animals: Not available.



Special Remarks on Chronic Effects on Humans: Not available.



Special Remarks on other Toxic Effects on Humans: Not available.



Section 12: Ecological Information



Ecotoxicity: Not available.



BOD5 and COD: Not available.



Products of Biodegradation:
Possibly hazardous short term degradation products are not likely. However, long term degradation products may arise.



Toxicity of the Products of Biodegradation: The products of degradation are as toxic as the product itself.



Special Remarks on the Products of Biodegradation: Not available.



Section 13: Disposal Considerations



Waste Disposal:



Section 14: Transport Information



DOT Classification:
CLASS 3: Combustible liquid with a flash point greater than 37.8C (100F). Marine pollutant



Identification: : 1,1-Dichloroethane : UN2362 PG: II



Special Provisions for Transport: Not available.
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Section 15: Other Regulatory Information



Federal and State Regulations:
California prop. 65 (no significant risk level): 1,1-Dichloroethane California prop. 65: This product contains the following
ingredients for which the State of California has found to cause cancer which would require a warning under the statute: 1,1-
Dichloroethane Rhode Island RTK hazardous substances: 1,1-Dichloroethane Pennsylvania RTK: 1,1-Dichloroethane Florida:
1,1-Dichloroethane Minnesota: 1,1-Dichloroethane Massachusetts RTK: 1,1-Dichloroethane New Jersey: 1,1-Dichloroethane
New Jersey spill list: 1,1-Dichloroethane TSCA 8(b) inventory: 1,1-Dichloroethane TSCA 8(a) PAIR: 1,1-Dichloroethane TSCA
8(d) H and S data reporting: 1,1-Dichloroethane: June 1999 TSCA 12(b) one time export: 1,1-Dichloroethane SARA 313 toxic
chemical notification and release reporting: 1,1-Dichloroethane: 1% CERCLA: Hazardous substances.: 1,1-Dichloroethane:
1000 lbs. (453.6 kg)



Other Regulations:
OSHA: Hazardous by definition of Hazard Communication Standard (29 CFR 1910.1200). EINECS: This product is on the
European Inventory of Existing Commercial Chemical Substances.



Other Classifications:



WHMIS (Canada):
CLASS B-2: Flammable liquid with a flash point lower than 37.8°C (100°F). CLASS D-2B: Material causing other toxic effects
(TOXIC).



DSCL (EEC):
R11- Highly flammable. R22- Harmful if swallowed. R37/38- Irritating to respiratory system and skin. R41- Risk of serious
damage to eyes. R52- Harmful to aquatic organisms.



HMIS (U.S.A.):



Health Hazard: 2



Fire Hazard: 3



Reactivity: 0



Personal Protection: h



National Fire Protection Association (U.S.A.):



Health: 2



Flammability: 3



Reactivity: 0



Specific hazard:



Protective Equipment:
Gloves. Lab coat. Vapor respirator. Be sure to use an approved/certified respirator or equivalent. Wear appropriate respirator
when ventilation is inadequate. Splash goggles.



Section 16: Other Information



References: Not available.



Other Special Considerations: Not available.



Created: 10/09/2005 05:07 PM



Last Updated: 11/01/2010 12:00 PM



The information above is believed to be accurate and represents the best information currently available to us. However, we
make no warranty of merchantability or any other warranty, express or implied, with respect to such information, and we assume
no liability resulting from its use. Users should make their own investigations to determine the suitability of the information for
their particular purposes. In no event shall ScienceLab.com be liable for any claims, losses, or damages of any third party or for
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lost profits or any special, indirect, incidental, consequential or exemplary damages, howsoever arising, even if ScienceLab.com
has been advised of the possibility of such damages.











                                                                               Page 1 of 8 
MATERIAL SAFETY DATA SHEET 



1. CHEMICAL PRODUCT AND COMPANY IDENTIFICATION 



MATHESON TRI-GAS, INC. Emergency Contact:
150 Allen Road Suite 302 CHEMTREC 1-800-424-9300
Basking Ridge, New Jersey 07920 Calls Originating Outside the US:
Information: 1-800-416-2505 703-527-3887 (Collect Calls Accepted)



SUBSTANCE: VINYLIDENE CHLORIDE



TRADE NAMES/SYNONYMS:
MTG MSDS 239; 1,1-DICHLOROETHENE; 1,1-DICHLOROETHYLENE; VDC; VINYLIDENE 
CHLORIDE MONOMER; VINYLIDENE DICHLORIDE; VINYLIDENE CHLORIDE, INHIBITED; 
RCRA U078; UN 1303; C2H2CL2; MAT25070; RTECS KV9275000 



CHEMICAL FAMILY: halogens 



CREATION DATE: Jan 24 1989 
REVISION DATE: Dec 11 2008 



2. COMPOSITION, INFORMATION ON INGREDIENTS 



COMPONENT: VINYLIDENE CHLORIDE 
CAS NUMBER: 75-35-4 
PERCENTAGE: >99.9 



COMPONENT: 4-METHOXYPHENOL 
CAS NUMBER: 150-76-5 
PERCENTAGE: 0.02000 



3. HAZARDS IDENTIFICATION 



NFPA RATINGS (SCALE 0-4):  HEALTH=2  FIRE=4  REACTIVITY=2 



EMERGENCY OVERVIEW:
COLOR: colorless 
PHYSICAL FORM: volatile liquid 
ODOR: faint odor, sweet odor 
MAJOR HEALTH HAZARDS: harmful if swallowed, respiratory tract irritation, skin irritation, eye 
irritation, central nervous system depression 
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PHYSICAL HAZARDS: Flammable liquid and vapor. Vapor may cause flash fire. May polymerize. 
Containers may rupture or explode. May form peroxides during prolonged storage. 



POTENTIAL HEALTH EFFECTS:
INHALATION:
SHORT TERM EXPOSURE: irritation, symptoms of drunkenness, lung congestion, liver damage, 
convulsions
LONG TERM EXPOSURE: kidney damage, tumors 
SKIN CONTACT:
SHORT TERM EXPOSURE: irritation (possibly severe) 
LONG TERM EXPOSURE: same as effects reported in short term exposure 
EYE CONTACT:
SHORT TERM EXPOSURE: irritation (possibly severe), eye damage 
LONG TERM EXPOSURE: same as effects reported in short term exposure 
INGESTION:
SHORT TERM EXPOSURE: symptoms of drunkenness, liver damage 
LONG TERM EXPOSURE: same as effects reported in short term exposure 



4. FIRST AID MEASURES 



INHALATION: If adverse effects occur, remove to uncontaminated area. Give artificial respiration if not 
breathing. Get immediate medical attention. 



SKIN CONTACT: Wash skin with soap and water for at least 15 minutes while removing contaminated 
clothing and shoes. Get medical attention, if needed. Thoroughly clean and dry contaminated clothing and 
shoes before reuse. 



EYE CONTACT: Flush eyes with plenty of water for at least 15 minutes. Then get immediate medical 
attention.



INGESTION: If a large amount is swallowed, get medical attention. 



5. FIRE FIGHTING MEASURES 



FIRE AND EXPLOSION HAZARDS: Severe fire hazard. The vapor is heavier than air. Vapors or gases 
may ignite at distant ignition sources and flash back. Vapor/air mixtures are explosive above flash point. 
Containers may rupture or explode if exposed to heat. 



EXTINGUISHING MEDIA: alcohol-resistant foam, carbon dioxide, regular dry chemical, water 



Large fires: Use alcohol-resistant foam or flood with fine water spray. 



FIRE FIGHTING: Move container from fire area if it can be done without risk. Cool containers with water 
spray until well after the fire is out. Stay away from the ends of tanks. For fires in cargo or storage area: Cool 
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containers with water from unmanned hose holder or monitor nozzles until well after fire is out. If this is 
impossible then take the following precautions: Keep unnecessary people away, isolate hazard area and deny 
entry. Let the fire burn. Withdraw immediately in case of rising sound from venting safety device or any 
discoloration of tanks due to fire. For tank, rail car or tank truck: Evacuation radius: 800 meters (1/2 mile). 
Do not attempt to extinguish fire unless flow of material can be stopped first. Flood with fine water spray. 
Do not scatter spilled material with high-pressure water streams. Cool containers with water spray until well 
after the fire is out. Apply water from a protected location or from a safe distance. Avoid inhalation of 
material or combustion by-products. Stay upwind and keep out of low areas. Water may be ineffective. 



FLASH POINT: 14 F (-10 C) 
LOWER FLAMMABLE LIMIT: 5.6% 
UPPER FLAMMABLE LIMIT: 11.4% 
AUTOIGNITION: 855 F (457 C) 
FLAMMABILITY CLASS (OSHA): IA 



6. ACCIDENTAL RELEASE MEASURES 



AIR RELEASE:
Reduce vapors with water spray. Stay upwind and keep out of low areas. 



SOIL RELEASE:
Dig holding area such as lagoon, pond or pit for containment. Dike for later disposal. Absorb with sand or 
other non-combustible material. 



WATER RELEASE:
Collect with absorbent into suitable container. Collect spilled material using mechanical equipment. 



OCCUPATIONAL RELEASE:
Avoid heat, flames, sparks and other sources of ignition. Remove sources of ignition. Stop leak if possible 
without personal risk. Reduce vapors with water spray. Small spills: Absorb with sand or other non-
combustible material. Collect spilled material in appropriate container for disposal. Large spills: Dike for 
later disposal. Keep unnecessary people away, isolate hazard area and deny entry. Stay upwind and keep out 
of low areas. Notify Local Emergency Planning Committee and State Emergency Response Commission for 
release greater than or equal to RQ (U.S. SARA Section 304). If release occurs in the U.S. and is reportable 
under CERCLA Section 103, notify the National Response Center at (800)424-8802 (USA) or (202)426-
2675 (USA). 



7. HANDLING AND STORAGE 



STORAGE: Store and handle in accordance with all current regulations and standards. Subject to storage 
regulations: U.S. OSHA 29 CFR 1910.106. Grounding and bonding required. Store in a cool, dry place. 
Store in a well-ventilated area. Keep in the dark. Keep separated from incompatible substances. Store outside 
or in a detached building. Store with flammable liquids. Store in a tightly closed container. Containers must 
have overpressure release device. Avoid heat, flames, sparks and other sources of ignition. Keep separated 
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from incompatible substances. Monitor inhibitor content. Avoid exposure to low temperatures or freezing. 
May form explosive peroxides. Store in a tightly closed container. Avoid contact with light. Store in a cool, 
dry place. Monitor inhibitor content. Do not evaporate or distill to dryness. Keep separated from 
incompatible substances. 



8. EXPOSURE CONTROLS, PERSONAL PROTECTION 



EXPOSURE LIMITS:
VINYLIDENE CHLORIDE:
1 ppm (4 mg/m3) OSHA TWA (vacated by 58 FR 35338, June 30, 1993) 
5 ppm ACGIH TWA 
NIOSH TWA (lowest feasible concentration) 



VENTILATION: Provide local exhaust ventilation system. Ventilation equipment should be explosion-
resistant if explosive concentrations of material are present. Ensure compliance with applicable exposure 
limits. 



EYE PROTECTION: Wear splash resistant safety goggles. Provide an emergency eye wash fountain and 
quick drench shower in the immediate work area. 



CLOTHING: Wear appropriate chemical resistant clothing. 



GLOVES: Wear appropriate chemical resistant gloves. 



RESPIRATOR: The following respirators and maximum use concentrations are drawn from NIOSH and/or 
OSHA.
At any detectable concentration -
Any self-contained breathing apparatus that has a full facepiece and is operated in a pressure-demand or 
other positive-pressure mode. 
Any supplied-air respirator with a full facepiece that is operated in a pressure-demand or other positive-
pressure mode in combination with an auxiliary self-contained breathing apparatus operated in pressure-
demand or other positive-pressure mode. 
Escape -
Any air-purifying full-facepiece respirator (gas mask) with a chin-style, front-mounted or back-mounted 
organic vapor canister. 
Any appropriate escape-type, self-contained breathing apparatus. 
For Unknown Concentrations or Immediately Dangerous to Life or Health -
Any supplied-air respirator with a full facepiece that is operated in a pressure-demand or other positive-
pressure mode in combination with an auxiliary self-contained breathing apparatus operated in pressure-
demand or other positive-pressure mode. 
Any self-contained breathing apparatus that has a full facepiece and is operated in a pressure-demand or 
other positive-pressure mode. 
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9. PHYSICAL AND CHEMICAL PROPERTIES 



PHYSICAL STATE: liquid 
COLOR: colorless 
PHYSICAL FORM: volatile liquid 
ODOR: faint odor, sweet odor 
MOLECULAR WEIGHT: 96.64 
MOLECULAR FORMULA: C2-H2-CL2 
BOILING POINT: 86-90 F (30-32 C) 
FREEZING POINT: -188 F (-122 C) 
VAPOR PRESSURE: 400 mmHg @ 14.8 C 
VAPOR DENSITY (air=1): 3.4 
SPECIFIC GRAVITY (water=1): 1.213 
WATER SOLUBILITY: 0.04% @ 20 C 
PH: Not available 
VOLATILITY: Not available 
ODOR THRESHOLD: 500 ppm 
EVAPORATION RATE: Not available 
COEFFICIENT OF WATER/OIL DISTRIBUTION: Not available 
SOLVENT SOLUBILITY:
Soluble: organic solvents 



10. STABILITY AND REACTIVITY 



REACTIVITY: May form explosive peroxides. Avoid contact with temperatures above -40 C. Avoid 
contact with heat, air, light or moisture and monitor inhibitor content. May polymerize. Closed containers 
may rupture violently. 



CONDITIONS TO AVOID: Avoid heat, flames, sparks and other sources of ignition. Containers may 
rupture or explode if exposed to heat. 



INCOMPATIBILITIES: metals, acids, oxidizing materials 



HAZARDOUS DECOMPOSITION:
Thermal decomposition products: phosgene, halogenated compounds, oxides of carbon 



POLYMERIZATION: May polymerize. Avoid contact with heat or light and monitor inhibitor content. 



11. TOXICOLOGICAL INFORMATION 



VINYLIDENE CHLORIDE:
TOXICITY DATA: 10000 mg/m3 inhalation-rat LC50; 200 mg/kg oral-rat LD50 
CARCINOGEN STATUS: IARC: Human Inadequate Evidence, Animal Limited Evidence, Group 3; 
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ACGIH: A4 -Not Classifiable as a Human Carcinogen 
LOCAL EFFECTS:
Irritant: inhalation, skin, eye 
ACUTE TOXICITY LEVEL:
Toxic: inhalation, ingestion 
TARGET ORGANS: central nervous system, liver 
TUMORIGENIC DATA: Available. 
MUTAGENIC DATA: Available. 
REPRODUCTIVE EFFECTS DATA: Available. 



12. ECOLOGICAL INFORMATION 



ECOTOXICITY DATA:
FISH TOXICITY: 74000 ug/L 96 hour(s) LC50 (Mortality) Bluegill (Lepomis macrochirus) 



INVERTEBRATE TOXICITY: 224000 ug/L 96 hour(s) LC50 (Mortality) Opossum shrimp (Mysidopsis 
bahia)



ALGAL TOXICITY: >712000 ug/L 96 hour(s) EC50 (Photosynthesis) Diatom (Skeletonema costatum) 



ENVIRONMENTAL SUMMARY: Moderately toxic to aquatic life. 



13. DISPOSAL CONSIDERATIONS 



Subject to disposal regulations: U.S. EPA 40 CFR 262. Hazardous Waste Number(s): U078. Hazardous 
Waste Number(s): D029. Dispose of in accordance with U.S. EPA 40 CFR 262 for concentrations at or 
above the Regulatory level. Regulatory level- 0.7 mg/L. Dispose in accordance with all applicable 
regulations.



14. TRANSPORT INFORMATION 



U.S. DOT 49 CFR 172.101:
PROPER SHIPPING NAME: Vinylidene chloride, stabilized 
ID NUMBER: UN1303 
HAZARD CLASS OR DIVISION: 3 
PACKING GROUP: I 
LABELING REQUIREMENTS: 3 



CANADIAN TRANSPORTATION OF DANGEROUS GOODS:
SHIPPING NAME: Vinylidene chloride, stabilized 
UN NUMBER: UN1303 
CLASS: 3 
PACKING GROUP/CATEGORY: I 
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15. REGULATORY INFORMATION 



U.S. REGULATIONS:
CERCLA SECTIONS 102a/103 HAZARDOUS SUBSTANCES (40 CFR 302.4): 
VINYLIDINE CHLORIDE: 100 LBS RQ 



SARA TITLE III SECTION 302 EXTREMELY HAZARDOUS SUBSTANCES (40 CFR 355 Subpart 
B): Not regulated. 



SARA TITLE III SECTION 304 EXTREMELY HAZARDOUS SUBSTANCES (40 CFR 355 Subpart 
C): Not regulated. 



SARA TITLE III SARA SECTIONS 311/312 HAZARDOUS CATEGORIES (40 CFR 370 Subparts B 
and C): 
ACUTE: Yes 
CHRONIC: Yes 
FIRE: Yes 
REACTIVE: Yes 
SUDDEN RELEASE: Yes 



SARA TITLE III SECTION 313 (40 CFR 372.65): 
VINYLIDINE CHLORIDE



OSHA PROCESS SAFETY (29 CFR 1910.119): Not regulated. 



STATE REGULATIONS:
California Proposition 65: Not regulated. 



CANADIAN REGULATIONS:
WHMIS CLASSIFICATION: BD2 



NATIONAL INVENTORY STATUS:
U.S. INVENTORY (TSCA): Listed on inventory. 



TSCA 12(b) EXPORT NOTIFICATION: 
VINYLIDENE CHLORIDE
CAS NUMBER: 75-35-4 
SECTION 4 



CANADA INVENTORY (DSL/NDSL): Not determined. 



16. OTHER INFORMATION 
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“RTECS®” is a United States trademark owned and licensed under authority of the U.S. Government, by 
and through Symyx Software, Inc. Portions ©Copyright 2001, U.S. Government. All rights reserved. 



©Copyright 1984-2009 ChemADVISOR, Inc. All rights reserved.



MATHESON TRI-GAS, INC. MAKES NO EXPRESS OR IMPLIED WARRANTIES, 
GUARANTEES OR REPRESENTATIONS REGARDING THE PRODUCT OR THE 
INFORMATION HEREIN, INCLUDING BUT NOT LIMITED TO ANY IMPLIED WARRANTY 
OF MERCHANTABILITY OR FITNESS FOR USE. MATHESON TRI-GAS, INC. SHALL NOT BE 
LIABLE FOR ANY PERSONAL INJURY, PROPERTY OR OTHER DAMAGES OF ANY NATURE, 
WHETHER COMPENSATORY, CONSEQUENTIAL, EXEMPLARY, OR OTHERWISE, 
RESULTING FROM ANY PUBLICATION, USE OR RELIANCE UPON THE INFORMATION 
HEREIN.
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Material Safety Data Sheet
p-Dioxane MSDS



Section 1: Chemical Product and Company Identification



Product Name: p-Dioxane



Catalog Codes: SLD3919



CAS#: 123-91-1



RTECS: JG8225000



TSCA: TSCA 8(b) inventory: 1,4-Dioxane



CI#: Not applicable.



Synonym:   p-Dioxane; Diethylene dioxide; 1,4-Dioxane



Chemical Name: 1,4-Dioxacyclohexane



Chemical Formula: C4H8O2



Contact Information:
Sciencelab.com, Inc.
14025 Smith Rd.
Houston, Texas 77396
US Sales: 1-800-901-7247
International Sales: 1-281-441-4400
Order Online: ScienceLab.com



CHEMTREC (24HR Emergency Telephone), call:
1-800-424-9300



International CHEMTREC, call: 1-703-527-3887



For non-emergency assistance, call: 1-281-441-4400



Section 2: Composition and Information on Ingredients



Composition:



Name CAS # % by Weight



{1,4-}Dioxane 123-91-1 100



Toxicological Data on Ingredients: 1,4-Dioxane: ORAL (LD50): Acute: 4200 mg/kg [Rat.]. 5300 mg/kg [Mouse]. 2000 mg/kg
[Rabbit]. VAPOR (LC50): Acute: 37000 mg/m 2 hours [Mouse].



Section 3: Hazards Identification



Potential Acute Health Effects:
Hazardous in case of eye contact (irritant), of ingestion, of inhalation. Slightly hazardous in case of skin contact (irritant,
permeator).



Potential Chronic Health Effects:
Hazardous in case of inhalation. CARCINOGENIC EFFECTS: Classified A3 (Proven for animal.) by ACGIH, 2B (Possible
for human.) by IARC. Classified 2 (Some evidence.) by NTP. MUTAGENIC EFFECTS: Mutagenic for mammalian somatic
cells. TERATOGENIC EFFECTS: Not available. DEVELOPMENTAL TOXICITY: Not available. The substance may be toxic
to blood, kidneys, liver, skin, central nervous system (CNS). Repeated or prolonged exposure to the substance can produce
target organs damage.



Section 4: First Aid Measures
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Eye Contact:
Check for and remove any contact lenses. Immediately flush eyes with running water for at least 15 minutes, keeping eyelids
open. Cold water may be used. Get medical attention.



Skin Contact:
Wash with soap and water. Cover the irritated skin with an emollient. Get medical attention if irritation develops. Cold water
may be used.



Serious Skin Contact: Not available.



Inhalation:
If inhaled, remove to fresh air. If not breathing, give artificial respiration. If breathing is difficult, give oxygen. Get medical
attention if symptoms appear.



Serious Inhalation:
Evacuate the victim to a safe area as soon as possible. Loosen tight clothing such as a collar, tie, belt or waistband. If
breathing is difficult, administer oxygen. If the victim is not breathing, perform mouth-to-mouth resuscitation. Seek medical
attention.



Ingestion:
Do NOT induce vomiting unless directed to do so by medical personnel. Never give anything by mouth to an unconscious
person. Loosen tight clothing such as a collar, tie, belt or waistband. Get medical attention if symptoms appear.



Serious Ingestion: Not available.



Section 5: Fire and Explosion Data



Flammability of the Product: Flammable.



Auto-Ignition Temperature: 180°C (356°F)



Flash Points: CLOSED CUP: 12°C (53.6°F). OPEN CUP: 18.3°C (64.9°F) (Cleveland).



Flammable Limits: LOWER: 2% UPPER: 22%



Products of Combustion: These products are carbon oxides (CO, CO2).



Fire Hazards in Presence of Various Substances:
Highly flammable in presence of open flames and sparks, of heat. Non-flammable in presence of shocks.



Explosion Hazards in Presence of Various Substances:
Risks of explosion of the product in presence of mechanical impact: Not available. Risks of explosion of the product in
presence of static discharge: Not available.



Fire Fighting Media and Instructions:
Flammable liquid, soluble or dispersed in water. SMALL FIRE: Use DRY chemical powder. LARGE FIRE: Use alcohol foam,
water spray or fog.



Special Remarks on Fire Hazards:
Vapor is heavier than air and may travel considerable distance to source of ignition and flash back. When heated to
decomposition, it emits acrid smoke and irritating fumes.



Special Remarks on Explosion Hazards:
Vapor forms explosive mixtures with air over a wide range. Dioxane is capable of forming explosive peroxides under certain
conditions, and unless proper precautions are taken, it can explode when redistilled. In the reaction with triethynylaluminum,
the residue from the sublimation of the complex with Dioxane is explosive. The complex should not be dried by heating.



Section 6: Accidental Release Measures



Small Spill:
Dilute with water and mop up, or absorb with an inert dry material and place in an appropriate waste disposal container.
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Large Spill:
Flammable liquid. Keep away from heat. Keep away from sources of ignition. Stop leak if without risk. Absorb with DRY earth,
sand or other non-combustible material. Do not touch spilled material. Prevent entry into sewers, basements or confined
areas; dike if needed. Be careful that the product is not present at a concentration level above TLV. Check TLV on the MSDS
and with local authorities.



Section 7: Handling and Storage



Precautions:
Keep locked up.. Keep away from heat. Keep away from sources of ignition. Ground all equipment containing material. Do
not ingest. Do not breathe gas/fumes/ vapor/spray. Avoid contact with eyes. Wear suitable protective clothing. In case of
insufficient ventilation, wear suitable respiratory equipment. If ingested, seek medical advice immediately and show the
container or the label. Keep away from incompatibles such as oxidizing agents.



Storage:
Store in a segregated and approved area. Keep container in a cool, well-ventilated area. Keep container tightly closed and
sealed until ready for use. Avoid all possible sources of ignition (spark or flame).



Section 8: Exposure Controls/Personal Protection



Engineering Controls:
Provide exhaust ventilation or other engineering controls to keep the airborne concentrations of vapors below their respective
threshold limit value. Ensure that eyewash stations and safety showers are proximal to the work-station location.



Personal Protection:
Splash goggles. Lab coat. Vapor respirator. Be sure to use an approved/certified respirator or equivalent. Gloves (impervious).



Personal Protection in Case of a Large Spill:
Splash goggles. Full suit. Vapor respirator. Boots. Gloves. A self contained breathing apparatus should be used to avoid
inhalation of the product. Suggested protective clothing might not be sufficient; consult a specialist BEFORE handling this
product.



Exposure Limits:
TWA: 72 (mg/m3) from ACGIH (TLV) [United States] TWA: 20 (ppm) from ACGIH (TLV) [United States] CEIL: 3.6 (mg/m3)
from NIOSH CEIL: 1 (ppm) from NIOSH TWA: 25 (ppm) from OSHA (PEL) [United States] TWA: 90 (mg/m3) from OSHA
(PEL) [United States] TWA: 25 STEL: 100 (ppm) [United Kingdom (UK)] TWA: 91 STEL: 366 (mg/m3) [United Kingdom
(UK)] CEIL: 100 (ppm) from OSHA (PEL) [United States] CEIL: 360 (mg/m3) from OSHA (PEL) [United States]Consult local
authorities for acceptable exposure limits.



Section 9: Physical and Chemical Properties



Physical state and appearance: Liquid. (Liquid.)



Odor: Ethereal. Pleasant. (Slight.)



Taste: Not available.



Molecular Weight: 88.11 g/mole



Color: Colorless.



pH (1% soln/water): Not available.



Boiling Point: 101.1°C (214°F)



Melting Point: 11.8°C (53.2°F)



Critical Temperature: 312°C (593.6°F)



Specific Gravity: 1.0337 (Water = 1)
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Vapor Pressure: 3.9 kPa (@ 20°C)



Vapor Density: 3.03 (Air = 1)



Volatility: Not available.



Odor Threshold: Not available.



Water/Oil Dist. Coeff.: The product is more soluble in water; log(oil/water) = -0.3



Ionicity (in Water): Not available.



Dispersion Properties: See solubility in water.



Solubility: Soluble in cold water, hot water.



Section 10: Stability and Reactivity Data



Stability: The product is stable.



Instability Temperature: Not available.



Conditions of Instability: Heat, ignition sources, incompatible materials, air, sunlight.



Incompatibility with various substances: Reactive with oxidizing agents.



Corrosivity: Non-corrosive in presence of glass.



Special Remarks on Reactivity:
Hydroperoxide-free Dioxane rapidly forms hydroperoxide on contact with air. Exposure to sunlight accelerates this formation.
Decomposes to carbon monoxide. Incompatible with silver perchlorate, oxidizing agents, sulfur trioxide, decaborane, triethynyl
aluminum, boron trifluoride. Dioxane may react with hydrogen in the presence of Rainey nickel above 210C (410F).



Special Remarks on Corrosivity: Not available.



Polymerization: Will not occur.



Section 11: Toxicological Information



Routes of Entry: Absorbed through skin. Eye contact. Inhalation.



Toxicity to Animals:
WARNING: THE LC50 VALUES HEREUNDER ARE ESTIMATED ON THE BASIS OF A 4-HOUR EXPOSURE. Acute oral
toxicity (LD50): 2000 mg/kg [Rabbit]. Acute toxicity of the vapor (LC50): 37000 mg/m3 2 hours [Mouse].



Chronic Effects on Humans:
CARCINOGENIC EFFECTS: Classified A3 (Proven for animal.) by ACGIH, 2B (Possible for human.) by IARC. Classified
2 (Some evidence.) by NTP. MUTAGENIC EFFECTS: Mutagenic for mammalian somatic cells. May cause damage to the
following organs: blood, kidneys, liver, skin, central nervous system (CNS).



Other Toxic Effects on Humans:
Hazardous in case of ingestion, of inhalation. Slightly hazardous in case of skin contact (irritant, permeator).



Special Remarks on Toxicity to Animals:
LD50 [Rabbit] - Route: Skin; Dose: 7600 ul/kg LCL [Human] - Route: Inhalation; Dose: 470 ppm/72 hrs.



Special Remarks on Chronic Effects on Humans:
May cause adverse reproductive effects (fetotoxicity) based on animal data. May affect genetic material (mutagenic) based on
animal data. May cause cancer (tumorgenic).



Special Remarks on other Toxic Effects on Humans:
Acute Potential Health Effects: Skin: Causes skin irritation. May be absorbed through skin with possible system effects. Eyes:
Vapors cause eye irritation. Splashes cause severe irritation, possible corneal burns and eye damage. Inhalation: Highly
toxic by inhalation. Easily absorbed through lungs. Causes irritation of the respiratory tract. May affect respiration (coughing),
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behavior and brain (headache, dizziness, narcosis, irritability, drowsiness, altered sleep time, physcophpysical changes),
cardiovascular system (increased blood pressure), sense organs, gastrointestinal tract (nausea, vomiting), liver, and kidneys.
metabolism Ingestion: Causes gastrointestinal (digestive) tract irritation with nausea, vomiting, sore throat, abdominal pain.
May also affect behavior, sense organs, urinary system. Chronic Potential Health Effects: Prolonged exposure may cause
central nervous system depression, loss of appetite, nausea, abdominal tenderness, and liver or kidney damage. Prolonged
skin contact may cause dermatitis. Suspected human carcinogen based on animal data.



Section 12: Ecological Information



Ecotoxicity: Not available.



BOD5 and COD: Not available.



Products of Biodegradation:
Possibly hazardous short term degradation products are not likely. However, long term degradation products may arise.



Toxicity of the Products of Biodegradation: The product itself and its products of degradation are not toxic.



Special Remarks on the Products of Biodegradation: Not available.



Section 13: Disposal Considerations



Waste Disposal:
Waste must be disposed of in accordance with federal, state and local environmental control regulations.



Section 14: Transport Information



DOT Classification: CLASS 3: Flammable liquid.



Identification: : Dioxane UNNA: 1165 PG: II



Special Provisions for Transport: Not available.



Section 15: Other Regulatory Information



Federal and State Regulations:
California prop. 65: This product contains the following ingredients for which the State of California has found to cause cancer,
birth defects or other reproductive harm, which would require a warning under the statute: 1,4-Dioxane California prop. 65 (no
significant risk level): 1,4-Dioxane California prop. 65: This product contains the following ingredients for which the State of
California has found to cause cancer which would require a warning under the statute: 1,4-Dioxane Connecticut hazardous
material survey.: 1,4-Dioxane Illinois toxic substances disclosure to employee act: 1,4-Dioxane Illinois chemical safety act: 1,4-
Dioxane New York release reporting list: 1,4-Dioxane Rhode Island RTK hazardous substances: 1,4-Dioxane Pennsylvania
RTK: 1,4-Dioxane Minnesota: 1,4-Dioxane Massachusetts RTK: 1,4-Dioxane Massachusetts spill list: 1,4-Dioxane New
Jersey: 1,4-Dioxane New Jersey spill list: 1,4-Dioxane Louisiana spill reporting: 1,4-Dioxane California Director's list of
Hazardous Substances: 1,4-Dioxane TSCA 8(b) inventory: 1,4-Dioxane SARA 313 toxic chemical notification and release
reporting: 1,4-Dioxane CERCLA: Hazardous substances.: 1,4-Dioxane: 100 lbs. (45.36 kg)



Other Classifications:



WHMIS (Canada):
CLASS B-2: Flammable liquid with a flash point lower than 37.8°C (100°F). CLASS D-2B: Material causing other toxic effects
(TOXIC).



DSCL (EEC):
R11- Highly flammable. R36- Irritating to eyes. R45- May cause cancer. S2- Keep out of the reach of children. S46- If
swallowed, seek medical advice immediately and show this container or label. S53- Avoid exposure - obtain special
instructions before use.
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HMIS (U.S.A.):



Health Hazard: 2



Fire Hazard: 3



Reactivity: 1



Personal Protection: j



National Fire Protection Association (U.S.A.):



Health: 2



Flammability: 3



Reactivity: 1



Specific hazard:



Protective Equipment:
Gloves (impervious). Lab coat. Vapor respirator. Be sure to use an approved/certified respirator or equivalent. Wear
appropriate respirator when ventilation is inadequate. Splash goggles.



Section 16: Other Information



References:
-SAX, N.I. Dangerous Properties of Indutrial Materials. Toronto, Van Nostrand Reinold, 6e ed. 1984. -Material safety data
sheet emitted by: la Commission de la Santé et de la Sécurité du Travail du Québec. -Hawley, G.G.. The Condensed
Chemical Dictionary, 11e ed., New York N.Y., Van Nostrand Reinold, 1987. -The Sigma-Aldrich Library of Chemical Safety
Data, Edition II. RTECS, and HSDB databases



Other Special Considerations: Not available.



Created: 10/09/2005 05:14 PM



Last Updated: 11/01/2010 12:00 PM



The information above is believed to be accurate and represents the best information currently available to us. However, we
make no warranty of merchantability or any other warranty, express or implied, with respect to such information, and we assume
no liability resulting from its use. Users should make their own investigations to determine the suitability of the information for
their particular purposes. In no event shall ScienceLab.com be liable for any claims, losses, or damages of any third party or for
lost profits or any special, indirect, incidental, consequential or exemplary damages, howsoever arising, even if ScienceLab.com
has been advised of the possibility of such damages.
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Material Safety Data Sheet
Ammonium perchlorate MSDS



Section 1: Chemical Product and Company Identification



Product Name: Ammonium perchlorate



Catalog Codes: SLA2725



CAS#: 7790-98-9



RTECS: SC7520000



TSCA: TSCA 8(b) inventory: Ammonium perchlorate



CI#: Not available.



Synonym:



Chemical Formula: NH4ClO4



Contact Information:
Sciencelab.com, Inc.
14025 Smith Rd.
Houston, Texas 77396
US Sales: 1-800-901-7247
International Sales: 1-281-441-4400
Order Online: ScienceLab.com



CHEMTREC (24HR Emergency Telephone), call:
1-800-424-9300



International CHEMTREC, call: 1-703-527-3887



For non-emergency assistance, call: 1-281-441-4400



Section 2: Composition and Information on Ingredients



Composition:



Name CAS # % by Weight



Ammonium perchlorate 7790-98-9 100



Toxicological Data on Ingredients: Ammonium perchlorate LD50: Not available. LC50: Not available.



Section 3: Hazards Identification



Potential Acute Health Effects:
Hazardous in case of skin contact (irritant), of eye contact (irritant), of ingestion, of inhalation. Prolonged exposure may result
in skin burns and ulcerations. Over-exposure by inhalation may cause respiratory irritation.



Potential Chronic Health Effects:
Hazardous in case of skin contact (irritant), of eye contact (irritant), of ingestion, of inhalation. CARCINOGENIC EFFECTS:
Not available. MUTAGENIC EFFECTS: Not available. TERATOGENIC EFFECTS: Not available. DEVELOPMENTAL
TOXICITY: Not available. The substance is toxic to blood, kidneys. Repeated or prolonged exposure to the substance can
produce target organs damage.



Section 4: First Aid Measures



Eye Contact:
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Check for and remove any contact lenses. In case of contact, immediately flush eyes with plenty of water for at least 15
minutes. Cold water may be used. Get medical attention.



Skin Contact:
In case of contact, immediately flush skin with plenty of water. Cover the irritated skin with an emollient. Remove contaminated
clothing and shoes. Cold water may be used.Wash clothing before reuse. Thoroughly clean shoes before reuse. Get medical
attention.



Serious Skin Contact:
Wash with a disinfectant soap and cover the contaminated skin with an anti-bacterial cream. Seek medical attention.



Inhalation:
If inhaled, remove to fresh air. If not breathing, give artificial respiration. If breathing is difficult, give oxygen. Get medical
attention.



Serious Inhalation:
Evacuate the victim to a safe area as soon as possible. Loosen tight clothing such as a collar, tie, belt or waistband. If
breathing is difficult, administer oxygen. If the victim is not breathing, perform mouth-to-mouth resuscitation. Seek medical
attention.



Ingestion:
Do NOT induce vomiting unless directed to do so by medical personnel. Never give anything by mouth to an unconscious
person. If large quantities of this material are swallowed, call a physician immediately. Loosen tight clothing such as a collar,
tie, belt or waistband.



Serious Ingestion: Not available.



Section 5: Fire and Explosion Data



Flammability of the Product: May be combustible at high temperature.



Auto-Ignition Temperature: Not available.



Flash Points: Not available.



Flammable Limits: Not available.



Products of Combustion: Not available.



Fire Hazards in Presence of Various Substances: Flammable in presence of shocks, of heat, of reducing materials, of
combustible materials, of organic materials.



Explosion Hazards in Presence of Various Substances:
Extremely explosive in presence of open flames and sparks, of shocks, of heat, of reducing materials, of organic materials.
Slightly explosive in presence of acids.



Fire Fighting Media and Instructions:
Oxidizing material. Do not use water jet. Use flooding quantities of water. Avoid contact with organic materials.



Special Remarks on Fire Hazards: Not available.



Special Remarks on Explosion Hazards: Not available.



Section 6: Accidental Release Measures



Small Spill: Use appropriate tools to put the spilled solid in a convenient waste disposal container.



Large Spill:
Oxidizing material. Stop leak if without risk. Avoid contact with a combustible material (wood, paper, oil, clothing...). Keep
substance damp using water spray. Do not touch spilled material. Prevent entry into sewers, basements or confined areas;
dike if needed. Eliminate all ignition sources. Call for assistance on disposal.



Section 7: Handling and Storage
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Precautions:
Keep away from heat. Keep away from sources of ignition. Keep away from combustible material.. Empty containers pose
a fire risk, evaporate the residue under a fume hood. Ground all equipment containing material. Do not breathe dust. Take
precautionary measures against electrostatic discharges. Wear suitable protective clothing. In case of insufficient ventilation,
wear suitable respiratory equipment. If you feel unwell, seek medical attention and show the label when possible. Avoid
contact with skin and eyes. Keep away from incompatibles such as reducing agents, combustible materials, organic materials,
acids.



Storage:
Keep container tightly closed. Keep container in a cool, well-ventilated area. Separate from acids, alkalies, reducing agents
and combustibles. See NFPA 43A, Code for the Storage of Liquid and Solid Oxidizers.



Section 8: Exposure Controls/Personal Protection



Engineering Controls:
Use process enclosures, local exhaust ventilation, or other engineering controls to keep airborne levels below recommended
exposure limits. If user operations generate dust, fume or mist, use ventilation to keep exposure to airborne contaminants
below the exposure limit.



Personal Protection:
Splash goggles. Lab coat. Dust respirator. Be sure to use an approved/certified respirator or equivalent. Gloves.



Personal Protection in Case of a Large Spill:
Splash goggles. Full suit. Dust respirator. Boots. Gloves. A self contained breathing apparatus should be used to avoid
inhalation of the product. Suggested protective clothing might not be sufficient; consult a specialist BEFORE handling this
product.



Exposure Limits: Not available.



Section 9: Physical and Chemical Properties



Physical state and appearance: Solid. (Crystals solid.)



Odor: Not available.



Taste: Not available.



Molecular Weight: 117.49 g/mole



Color: Colorless.



pH (1% soln/water): Not available.



Boiling Point: Not available.



Melting Point: Decomposes.



Critical Temperature: Not available.



Specific Gravity: 1.95 (Water = 1)



Vapor Pressure: Not applicable.



Vapor Density: Not available.



Volatility: Not available.



Odor Threshold: Not available.



Water/Oil Dist. Coeff.: Not available.



Ionicity (in Water): Not available.



Dispersion Properties: See solubility in water, methanol, acetone.
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Solubility:
Soluble in cold water, methanol. Partially soluble in acetone. Insoluble in diethyl ether.



Section 10: Stability and Reactivity Data



Stability: Unstable.



Instability Temperature: Not available.



Conditions of Instability: No additional remark.



Incompatibility with various substances:
Extremely reactive or incompatible with reducing agents, combustible materials, organic materials. Reactive with acids.



Corrosivity: Non-corrosive in presence of glass.



Special Remarks on Reactivity: Not available.



Special Remarks on Corrosivity: Not available.



Polymerization: Will not occur.



Section 11: Toxicological Information



Routes of Entry: Eye contact. Inhalation. Ingestion.



Toxicity to Animals:
LD50: Not available. LC50: Not available.



Chronic Effects on Humans: Causes damage to the following organs: blood, kidneys.



Other Toxic Effects on Humans: Hazardous in case of skin contact (irritant), of ingestion, of inhalation.



Special Remarks on Toxicity to Animals: Not available.



Special Remarks on Chronic Effects on Humans: Not available.



Special Remarks on other Toxic Effects on Humans: Not available.



Section 12: Ecological Information



Ecotoxicity: Not available.



BOD5 and COD: Not available.



Products of Biodegradation: Possibly hazardous short/long term degradation products are to be expected.



Toxicity of the Products of Biodegradation: The products of degradation are more toxic.



Special Remarks on the Products of Biodegradation: Not available.



Section 13: Disposal Considerations



Waste Disposal:



Section 14: Transport Information



DOT Classification: CLASS 5.1: Oxidizing material.
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Identification: : Ammonium Perchlorate UNNA: UN1442 PG: II



Special Provisions for Transport: Not available.



Section 15: Other Regulatory Information



Federal and State Regulations:
Pennsylvania RTK: Ammonium perchlorate Massachusetts RTK: Ammonium perchlorate TSCA 8(b) inventory: Ammonium
perchlorate



Other Regulations: OSHA: Hazardous by definition of Hazard Communication Standard (29 CFR 1910.1200).



Other Classifications:



WHMIS (Canada): CLASS C: Oxidizing material.



DSCL (EEC):
R8- Contact with combustible material may cause fire. R36/38- Irritating to eyes and skin.



HMIS (U.S.A.):



Health Hazard: 2



Fire Hazard: 1



Reactivity: 4



Personal Protection: E



National Fire Protection Association (U.S.A.):



Health: 2



Flammability: 1



Reactivity: 4



Specific hazard:



Protective Equipment:
Gloves. Lab coat. Dust respirator. Be sure to use an approved/certified respirator or equivalent. Wear appropriate respirator
when ventilation is inadequate. Splash goggles.



Section 16: Other Information



References: Not available.



Other Special Considerations: Not available.



Created: 10/09/2005 03:57 PM



Last Updated: 11/01/2010 12:00 PM



The information above is believed to be accurate and represents the best information currently available to us. However, we
make no warranty of merchantability or any other warranty, express or implied, with respect to such information, and we assume
no liability resulting from its use. Users should make their own investigations to determine the suitability of the information for
their particular purposes. In no event shall ScienceLab.com be liable for any claims, losses, or damages of any third party or for
lost profits or any special, indirect, incidental, consequential or exemplary damages, howsoever arising, even if ScienceLab.com
has been advised of the possibility of such damages.
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Material Safety Data Sheet
Tetrachloroethylene MSDS



Section 1: Chemical Product and Company Identification



Product Name: Tetrachloroethylene



Catalog Codes: SLT3220



CAS#: 127-18-4



RTECS: KX3850000



TSCA: TSCA 8(b) inventory: Tetrachloroethylene



CI#: Not available.



Synonym:   Perchloroethylene; 1,1,2,2-
Tetrachloroethylene; Carbon bichloride; Carbon dichloride;
Ankilostin; Didakene; Dilatin PT; Ethene, tetrachloro-;
Ethylene tetrachloride; Perawin; Perchlor; Perclene;
Perclene D; Percosolvel; Tetrachloroethene; Tetraleno;
Tetralex; Tetravec; Tetroguer; Tetropil



Chemical Name: Ethylene, tetrachloro-



Chemical Formula: C2-Cl4



Contact Information:
Sciencelab.com, Inc.
14025 Smith Rd.
Houston, Texas 77396
US Sales: 1-800-901-7247
International Sales: 1-281-441-4400
Order Online: ScienceLab.com



CHEMTREC (24HR Emergency Telephone), call:
1-800-424-9300



International CHEMTREC, call: 1-703-527-3887



For non-emergency assistance, call: 1-281-441-4400



Section 2: Composition and Information on Ingredients



Composition:



Name CAS # % by Weight



Tetrachloroethylene 127-18-4 100



Toxicological Data on Ingredients: Tetrachloroethylene: ORAL (LD50): Acute: 2629 mg/kg [Rat]. DERMAL (LD): Acute:
&gt;3228 mg/kg [Rabbit]. MIST(LC50): Acute: 34200 mg/m 8 hours [Rat]. VAPOR (LC50 ): Acute: 5200 ppm 4 hours [Mouse].



Section 3: Hazards Identification



Potential Acute Health Effects:
Hazardous in case of skin contact (irritant), of inhalation. Slightly hazardous in case of skin contact (permeator), of eye contact
(irritant), of ingestion.



Potential Chronic Health Effects:
CARCINOGENIC EFFECTS: Classified A3 (Proven for animal.) by ACGIH. Classified 2A (Probable for human.) by IARC, 2
(anticipated carcinogen) by NTP. MUTAGENIC EFFECTS: Mutagenic for bacteria and/or yeast. TERATOGENIC EFFECTS:
Not available. DEVELOPMENTAL TOXICITY: Not available. The substance may be toxic to kidneys, liver, peripheral nervous
system, respiratory tract, skin, central nervous system (CNS). Repeated or prolonged exposure to the substance can produce
target organs damage.
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Section 4: First Aid Measures



Eye Contact:
Check for and remove any contact lenses. In case of contact, immediately flush eyes with plenty of water for at least 15
minutes. Get medical attention if irritation occurs.



Skin Contact:
In case of contact, immediately flush skin with plenty of water. Cover the irritated skin with an emollient. Remove contaminated
clothing and shoes. Wash clothing before reuse. Thoroughly clean shoes before reuse. Get medical attention.



Serious Skin Contact:
Wash with a disinfectant soap and cover the contaminated skin with an anti-bacterial cream. Seek medical attention.



Inhalation:
If inhaled, remove to fresh air. If not breathing, give artificial respiration. If breathing is difficult, give oxygen. Get medical
attention if symptoms appear.



Serious Inhalation:
Evacuate the victim to a safe area as soon as possible. Loosen tight clothing such as a collar, tie, belt or waistband. If
breathing is difficult, administer oxygen. If the victim is not breathing, perform mouth-to-mouth resuscitation. Seek medical
attention.



Ingestion:
Do NOT induce vomiting unless directed to do so by medical personnel. Never give anything by mouth to an unconscious
person. Loosen tight clothing such as a collar, tie, belt or waistband. Get medical attention if symptoms appear.



Serious Ingestion: Not available.



Section 5: Fire and Explosion Data



Flammability of the Product: Non-flammable.



Auto-Ignition Temperature: Not applicable.



Flash Points: Not applicable.



Flammable Limits: Not applicable.



Products of Combustion: Not available.



Fire Hazards in Presence of Various Substances: Not applicable.



Explosion Hazards in Presence of Various Substances:
Risks of explosion of the product in presence of mechanical impact: Not available. Risks of explosion of the product in
presence of static discharge: Not available.



Fire Fighting Media and Instructions: Not applicable.



Special Remarks on Fire Hazards: Not available.



Special Remarks on Explosion Hazards: Not available.



Section 6: Accidental Release Measures



Small Spill: Absorb with an inert material and put the spilled material in an appropriate waste disposal.



Large Spill:
Absorb with an inert material and put the spilled material in an appropriate waste disposal. Be careful that the product is not
present at a concentration level above TLV. Check TLV on the MSDS and with local authorities.



Section 7: Handling and Storage
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Precautions:
Do not ingest. Do not breathe gas/fumes/ vapor/spray. Avoid contact with skin. Wear suitable protective clothing. In case
of insufficient ventilation, wear suitable respiratory equipment. If ingested, seek medical advice immediately and show the
container or the label. Keep away from incompatibles such as oxidizing agents, metals, acids, alkalis.



Storage: Keep container tightly closed. Keep container in a cool, well-ventilated area.



Section 8: Exposure Controls/Personal Protection



Engineering Controls:
Provide exhaust ventilation or other engineering controls to keep the airborne concentrations of vapors below their respective
threshold limit value.



Personal Protection:
Safety glasses. Lab coat. Vapor respirator. Be sure to use an approved/certified respirator or equivalent. Gloves.



Personal Protection in Case of a Large Spill:
Splash goggles. Full suit. Vapor respirator. Boots. Gloves. A self contained breathing apparatus should be used to avoid
inhalation of the product. Suggested protective clothing might not be sufficient; consult a specialist BEFORE handling this
product.



Exposure Limits:
TWA: 25 (ppm) from OSHA (PEL) [United States] TWA: 25 STEL: 100 (ppm) from ACGIH (TLV) [United States] TWA: 170
(mg/m3) from OSHA (PEL) [United States] Consult local authorities for acceptable exposure limits.



Section 9: Physical and Chemical Properties



Physical state and appearance: Liquid.



Odor: Ethereal.



Taste: Not available.



Molecular Weight: 165.83 g/mole



Color: Clear Colorless.



pH (1% soln/water): Not available.



Boiling Point: 121.3°C (250.3°F)



Melting Point: -22.3°C (-8.1°F)



Critical Temperature: 347.1°C (656.8°F)



Specific Gravity: 1.6227 (Water = 1)



Vapor Pressure: 1.7 kPa (@ 20°C)



Vapor Density: 5.7 (Air = 1)



Volatility: Not available.



Odor Threshold: 5 - 50 ppm



Water/Oil Dist. Coeff.: The product is more soluble in oil; log(oil/water) = 3.4



Ionicity (in Water): Not available.



Dispersion Properties: Not available.



Solubility:
Miscible with alcohol, ether, chloroform, benzene, hexane. It dissolves in most of the fixed and volatile oils. Solubility in water:
0.015 g/100 ml @ 25 deg. C It slowly decomposes in water to yield Trichloroacetic and Hydrochloric acids.
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Section 10: Stability and Reactivity Data



Stability: The product is stable.



Instability Temperature: Not available.



Conditions of Instability: Incompatible materials



Incompatibility with various substances: Reactive with oxidizing agents, metals, acids, alkalis.



Corrosivity: Non-corrosive in presence of glass.



Special Remarks on Reactivity:
Oxidized by strong oxidizing agents. Incompatible with sodium hydroxide, finely divided or powdered metals such as zinc,
aluminum, magnesium, potassium, chemically active metals such as lithium, beryllium , barium. Protect from light.



Special Remarks on Corrosivity: Slowly corrodes aluminum, iron, and zinc.



Polymerization: Will not occur.



Section 11: Toxicological Information



Routes of Entry: Absorbed through skin. Eye contact. Inhalation. Ingestion.



Toxicity to Animals:
WARNING: THE LC50 VALUES HEREUNDER ARE ESTIMATED ON THE BASIS OF A 4-HOUR EXPOSURE. Acute oral
toxicity (LD50): 2629 mg/kg [Rat]. Acute dermal toxicity (LD50): >3228 mg/kg [Rabbit]. Acute toxicity of the vapor (LC50): 5200
4 hours [Mouse].



Chronic Effects on Humans:
CARCINOGENIC EFFECTS: Classified A3 (Proven for animal.) by ACGIH. Classified 2A (Probable for human.) by IARC, 2
(Some evidence.) by NTP. MUTAGENIC EFFECTS: Mutagenic for bacteria and/or yeast. May cause damage to the following
organs: kidneys, liver, peripheral nervous system, upper respiratory tract, skin, central nervous system (CNS).



Other Toxic Effects on Humans:
Hazardous in case of skin contact (irritant), of inhalation. Slightly hazardous in case of skin contact (permeator), of ingestion.



Special Remarks on Toxicity to Animals:
Lowest Publishe Lethal Dose/Conc: LDL [Rabbit] - Route: Oral; Dose: 5000 mg/kg LDL [Dog] - Route: Oral; Dose: 4000 mg/kg
LDL [Cat] - Route: Oral; Dose: 4000 mg/kg



Special Remarks on Chronic Effects on Humans:
May cause adverse reproductive effects and birth defects(teratogenic). May affect genetic material (mutagenic). May cause
cancer.



Special Remarks on other Toxic Effects on Humans:
Acute Potential Health Effects: Skin: Causes skin irritation with possible dermal blistering or burns. Symtoms may include
redness, itching, pain, and possible dermal blistering or burns. It may be absorbed through the skin with possible systemic
effects. A single prolonged skin exposure is not likely to result in the material being absorbed in harmful amounts. Eyes:
Contact causes transient eye irritation, lacrimation. Vapors cause eye/conjunctival irritation. Symptoms may include redness
and pain. Inhalation: The main route to occupational exposure is by inhalation since it is readily absorbed through the lungs.
It causes respiratory tract irritation, . It can affect behavior/central nervous system (CNS depressant and anesthesia ranging
from slight inebriation to death, vertigo, somnolence, anxiety, headache, excitement, hallucinations, muscle incoordination,
dizziness, lightheadness, disorentiation, seizures, enotional instability, stupor, coma). It may cause pulmonary edema
Ingestion: It can cause nausea, vomiting, anorexia, diarrhea, bloody stool. It may affect the liver, urinary system (proteinuria,
hematuria, renal failure, renal tubular disorder), heart (arrhythmias). It may affect behavior/central nervous system with
symptoms similar to that of inhalation. Chronic Potential Health Effects: Skin: Prolonged or repeated skin contact may result
in excessive drying of the skin, and irritation. Ingestion/Inhalation: Chronic exposure can affect the liver(hepatitis,fatty liver
degeneration), kidneys, spleen, and heart (irregular heartbeat/arrhythmias, cardiomyopathy, abnormal EEG), brain, behavior/
central nervous system/peripheral nervous system (impaired memory, numbness of extremeties, peripheral neuropathy and
other
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Section 12: Ecological Information



Ecotoxicity:
Ecotoxicity in water (LC50): 18.4 mg/l 96 hours [Fish (Fatthead Minnow)]. 18 mg/l 48 hours [Daphnia (daphnia)]. 5 mg/l 96
hours [Fish (Rainbow Trout)]. 13 mg/l 96 hours [Fish (Bluegill sunfish)].



BOD5 and COD: Not available.



Products of Biodegradation:
Possibly hazardous short term degradation products are not likely. However, long term degradation products may arise.



Toxicity of the Products of Biodegradation: The product itself and its products of degradation are not toxic.



Special Remarks on the Products of Biodegradation: Not available.



Section 13: Disposal Considerations



Waste Disposal:
Waste must be disposed of in accordance with federal, state and local environmental control regulations.



Section 14: Transport Information



DOT Classification: CLASS 6.1: Poisonous material.



Identification: : Tetrachloroethylene UNNA: 1897 PG: III



Special Provisions for Transport: Marine Pollutant



Section 15: Other Regulatory Information



Federal and State Regulations:
California prop. 65: This product contains the following ingredients for which the State of California has found to cause cancer,
birth defects or other reproductive harm, which would require a warning under the statute: Tetrachloroethylene California
prop. 65: This product contains the following ingredients for which the State of California has found to cause cancer which
would require a warning under the statute: Tetrachloroethylene Connecticut hazardous material survey.: Tetrachloroethylene
Illinois toxic substances disclosure to employee act: Tetrachloroethylene Illinois chemical safety act: Tetrachloroethylene New
York release reporting list: Tetrachloroethylene Rhode Island RTK hazardous substances: Tetrachloroethylene Pennsylvania
RTK: Tetrachloroethylene Minnesota: Tetrachloroethylene Michigan critical material: Tetrachloroethylene Massachusetts
RTK: Tetrachloroethylene Massachusetts spill list: Tetrachloroethylene New Jersey: Tetrachloroethylene New Jersey spill
list: Tetrachloroethylene Louisiana spill reporting: Tetrachloroethylene California Director's List of Hazardous Substances:
Tetrachloroethylene TSCA 8(b) inventory: Tetrachloroethylene TSCA 8(d) H and S data reporting: Tetrachloroethylene:
Effective date: 6/1/87; Sunset date: 6/1/97 SARA 313 toxic chemical notification and release reporting: Tetrachloroethylene
CERCLA: Hazardous substances.: Tetrachloroethylene: 100 lbs. (45.36 kg)



Other Regulations:
OSHA: Hazardous by definition of Hazard Communication Standard (29 CFR 1910.1200). EINECS: This product is on the
European Inventory of Existing Commercial Chemical Substances.



Other Classifications:



WHMIS (Canada):
CLASS D-1B: Material causing immediate and serious toxic effects (TOXIC). CLASS D-2A: Material causing other toxic effects
(VERY TOXIC).



DSCL (EEC):
R40- Possible risks of irreversible effects. R51/53- Toxic to aquatic organisms, may cause long-term adverse effects in the
aquatic environment. S23- Do not breathe gas/fumes/vapour/spray S26- In case of contact with eyes, rinse immediately with
plenty of water and seek medical advice. S37- Wear suitable gloves. S61- Avoid release to the environment. Refer to special
instructions/Safety data sheets.
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HMIS (U.S.A.):



Health Hazard: 2



Fire Hazard: 0



Reactivity: 0



Personal Protection: g



National Fire Protection Association (U.S.A.):



Health: 2



Flammability: 0



Reactivity: 0



Specific hazard:



Protective Equipment:
Gloves. Lab coat. Vapor respirator. Be sure to use an approved/certified respirator or equivalent. Wear appropriate respirator
when ventilation is inadequate. Safety glasses.



Section 16: Other Information



References: Not available.



Other Special Considerations: Not available.



Created: 10/10/2005 08:29 PM



Last Updated: 11/01/2010 12:00 PM



The information above is believed to be accurate and represents the best information currently available to us. However, we
make no warranty of merchantability or any other warranty, express or implied, with respect to such information, and we assume
no liability resulting from its use. Users should make their own investigations to determine the suitability of the information for
their particular purposes. In no event shall ScienceLab.com be liable for any claims, losses, or damages of any third party or for
lost profits or any special, indirect, incidental, consequential or exemplary damages, howsoever arising, even if ScienceLab.com
has been advised of the possibility of such damages.
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Material Safety Data Sheet
Trichloroethylene MSDS



Section 1: Chemical Product and Company Identification



Product Name: Trichloroethylene



Catalog Codes: SLT3310, SLT2590



CAS#: 79-01-6



RTECS: KX4560000



TSCA: TSCA 8(b) inventory: Trichloroethylene



CI#: Not available.



Synonym:



Chemical Formula: C2HCl3



Contact Information:
Sciencelab.com, Inc.
14025 Smith Rd.
Houston, Texas 77396
US Sales: 1-800-901-7247
International Sales: 1-281-441-4400
Order Online: ScienceLab.com



CHEMTREC (24HR Emergency Telephone), call:
1-800-424-9300



International CHEMTREC, call: 1-703-527-3887



For non-emergency assistance, call: 1-281-441-4400



Section 2: Composition and Information on Ingredients



Composition:



Name CAS # % by Weight



Trichloroethylene 79-01-6 100



Toxicological Data on Ingredients: Trichloroethylene: ORAL (LD50): Acute: 5650 mg/kg [Rat]. 2402 mg/kg [Mouse].
DERMAL (LD50): Acute: 20001 mg/kg [Rabbit].



Section 3: Hazards Identification



Potential Acute Health Effects: Hazardous in case of skin contact (irritant, permeator), of eye contact (irritant), of ingestion,
of inhalation.



Potential Chronic Health Effects:
CARCINOGENIC EFFECTS: Classified + (PROVEN) by OSHA. Classified A5 (Not suspected for human.) by ACGIH.
MUTAGENIC EFFECTS: Not available. TERATOGENIC EFFECTS: Not available. DEVELOPMENTAL TOXICITY: Not
available. The substance is toxic to kidneys, the nervous system, liver, heart, upper respiratory tract. Repeated or prolonged
exposure to the substance can produce target organs damage.



Section 4: First Aid Measures



Eye Contact:
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Check for and remove any contact lenses. Immediately flush eyes with running water for at least 15 minutes, keeping eyelids
open. Cold water may be used. Do not use an eye ointment. Seek medical attention.



Skin Contact:
After contact with skin, wash immediately with plenty of water. Gently and thoroughly wash the contaminated skin with running
water and non-abrasive soap. Be particularly careful to clean folds, crevices, creases and groin. Cover the irritated skin with an
emollient. If irritation persists, seek medical attention. Wash contaminated clothing before reusing.



Serious Skin Contact:
Wash with a disinfectant soap and cover the contaminated skin with an anti-bacterial cream. Seek medical attention.



Inhalation: Allow the victim to rest in a well ventilated area. Seek immediate medical attention.



Serious Inhalation:
Evacuate the victim to a safe area as soon as possible. Loosen tight clothing such as a collar, tie, belt or waistband. If
breathing is difficult, administer oxygen. If the victim is not breathing, perform mouth-to-mouth resuscitation. Seek medical
attention.



Ingestion:
Do not induce vomiting. Loosen tight clothing such as a collar, tie, belt or waistband. If the victim is not breathing, perform
mouth-to-mouth resuscitation. Seek immediate medical attention.



Serious Ingestion: Not available.



Section 5: Fire and Explosion Data



Flammability of the Product: May be combustible at high temperature.



Auto-Ignition Temperature: 420°C (788°F)



Flash Points: Not available.



Flammable Limits: LOWER: 8% UPPER: 10.5%



Products of Combustion: These products are carbon oxides (CO, CO2), halogenated compounds.



Fire Hazards in Presence of Various Substances: Not available.



Explosion Hazards in Presence of Various Substances:
Risks of explosion of the product in presence of mechanical impact: Not available. Risks of explosion of the product in
presence of static discharge: Not available.



Fire Fighting Media and Instructions:
SMALL FIRE: Use DRY chemical powder. LARGE FIRE: Use water spray, fog or foam. Do not use water jet.



Special Remarks on Fire Hazards: Not available.



Special Remarks on Explosion Hazards: Not available.



Section 6: Accidental Release Measures



Small Spill: Absorb with an inert material and put the spilled material in an appropriate waste disposal.



Large Spill:
Absorb with an inert material and put the spilled material in an appropriate waste disposal. Be careful that the product is not
present at a concentration level above TLV. Check TLV on the MSDS and with local authorities.



Section 7: Handling and Storage



Precautions:
Keep locked up Keep away from heat. Keep away from sources of ignition. Empty containers pose a fire risk, evaporate the
residue under a fume hood. Ground all equipment containing material. Do not ingest. Do not breathe gas/fumes/ vapour/
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spray. Wear suitable protective clothing In case of insufficient ventilation, wear suitable respiratory equipment If ingested, seek
medical advice immediately and show the container or the label. Avoid contact with skin and eyes



Storage:
Keep container dry. Keep in a cool place. Ground all equipment containing material. Carcinogenic, teratogenic or mutagenic
materials should be stored in a separate locked safety storage cabinet or room.



Section 8: Exposure Controls/Personal Protection



Engineering Controls:
Provide exhaust ventilation or other engineering controls to keep the airborne concentrations of vapors below their respective
threshold limit value. Ensure that eyewash stations and safety showers are proximal to the work-station location.



Personal Protection:
Splash goggles. Lab coat. Vapor respirator. Be sure to use an approved/certified respirator or equivalent. Gloves.



Personal Protection in Case of a Large Spill:
Splash goggles. Full suit. Vapor respirator. Boots. Gloves. A self contained breathing apparatus should be used to avoid
inhalation of the product. Suggested protective clothing might not be sufficient; consult a specialist BEFORE handling this
product.



Exposure Limits:
TWA: 50 STEL: 200 (ppm) from ACGIH (TLV) TWA: 269 STEL: 1070 (mg/m3) from ACGIH Consult local authorities for
acceptable exposure limits.



Section 9: Physical and Chemical Properties



Physical state and appearance: Liquid.



Odor: Not available.



Taste: Not available.



Molecular Weight: 131.39 g/mole



Color: Clear Colorless.



pH (1% soln/water): Not available.



Boiling Point: 86.7°C (188.1°F)



Melting Point: -87.1°C (-124.8°F)



Critical Temperature: Not available.



Specific Gravity: 1.4649 (Water = 1)



Vapor Pressure: 58 mm of Hg (@ 20°C)



Vapor Density: 4.53 (Air = 1)



Volatility: Not available.



Odor Threshold: 20 ppm



Water/Oil Dist. Coeff.: The product is equally soluble in oil and water; log(oil/water) = 0



Ionicity (in Water): Not available.



Dispersion Properties: See solubility in water, methanol, diethyl ether, acetone.



Solubility:
Easily soluble in methanol, diethyl ether, acetone. Very slightly soluble in cold water.



Section 10: Stability and Reactivity Data
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Stability: The product is stable.



Instability Temperature: Not available.



Conditions of Instability: Not available.



Incompatibility with various substances: Not available.



Corrosivity:
Extremely corrosive in presence of aluminum. Non-corrosive in presence of glass.



Special Remarks on Reactivity: Not available.



Special Remarks on Corrosivity: Not available.



Polymerization: No.



Section 11: Toxicological Information



Routes of Entry: Dermal contact. Eye contact. Inhalation. Ingestion.



Toxicity to Animals:
Acute oral toxicity (LD50): 2402 mg/kg [Mouse]. Acute dermal toxicity (LD50): 20001 mg/kg [Rabbit].



Chronic Effects on Humans:
CARCINOGENIC EFFECTS: Classified + (PROVEN) by OSHA. Classified A5 (Not suspected for human.) by ACGIH. The
substance is toxic to kidneys, the nervous system, liver, heart, upper respiratory tract.



Other Toxic Effects on Humans: Hazardous in case of skin contact (irritant, permeator), of ingestion, of inhalation.



Special Remarks on Toxicity to Animals: Not available.



Special Remarks on Chronic Effects on Humans: Passes through the placental barrier in human. Detected in maternal milk
in human.



Special Remarks on other Toxic Effects on Humans: Not available.



Section 12: Ecological Information



Ecotoxicity: Not available.



BOD5 and COD: Not available.



Products of Biodegradation:
Possibly hazardous short term degradation products are not likely. However, long term degradation products may arise.



Toxicity of the Products of Biodegradation: The products of degradation are more toxic.



Special Remarks on the Products of Biodegradation: Not available.



Section 13: Disposal Considerations



Waste Disposal:



Section 14: Transport Information



DOT Classification: CLASS 6.1: Poisonous material.



Identification: : Trichloroethylene : UN1710 PG: III
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Special Provisions for Transport: Not available.



Section 15: Other Regulatory Information



Federal and State Regulations:
California prop. 65: This product contains the following ingredients for which the State of California has found to cause
cancer, birth defects or other reproductive harm, which would require a warning under the statute: Trichloroethylene California
prop. 65: This product contains the following ingredients for which the State of California has found to cause cancer which
would require a warning under the statute: Trichloroethylene Pennsylvania RTK: Trichloroethylene Florida: Trichloroethylene
Minnesota: Trichloroethylene Massachusetts RTK: Trichloroethylene New Jersey: Trichloroethylene TSCA 8(b) inventory:
Trichloroethylene CERCLA: Hazardous substances.: Trichloroethylene



Other Regulations: OSHA: Hazardous by definition of Hazard Communication Standard (29 CFR 1910.1200).



Other Classifications:



WHMIS (Canada):
CLASS D-1B: Material causing immediate and serious toxic effects (TOXIC). CLASS D-2B: Material causing other toxic effects
(TOXIC).



DSCL (EEC):
R36/38- Irritating to eyes and skin. R45- May cause cancer.



HMIS (U.S.A.):



Health Hazard: 2



Fire Hazard: 1



Reactivity: 0



Personal Protection: h



National Fire Protection Association (U.S.A.):



Health: 2



Flammability: 1



Reactivity: 0



Specific hazard:



Protective Equipment:
Gloves. Lab coat. Vapor respirator. Be sure to use an approved/certified respirator or equivalent. Wear appropriate respirator
when ventilation is inadequate. Splash goggles.



Section 16: Other Information



References: Not available.



Other Special Considerations: Not available.



Created: 10/10/2005 08:54 PM



Last Updated: 11/01/2010 12:00 PM



The information above is believed to be accurate and represents the best information currently available to us. However, we
make no warranty of merchantability or any other warranty, express or implied, with respect to such information, and we assume
no liability resulting from its use. Users should make their own investigations to determine the suitability of the information for
their particular purposes. In no event shall ScienceLab.com be liable for any claims, losses, or damages of any third party or for
lost profits or any special, indirect, incidental, consequential or exemplary damages, howsoever arising, even if ScienceLab.com
has been advised of the possibility of such damages.
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Appendix G 
Work Zone Protection Plan for MW-01A, MA-01B, MW6-9, S-02A, and S-02B 



 
 
Tetra Tech Entity 
Tetra Tech Geo 
 



Project Name 
PVOU UTC Groundwater Monitoring 
Program 



Proposed Dates and Time of 
Scheduled Work 
Semiannually: May and November 



Project Number 
117-2210043 



Description of Project 
Provide a brief description of the scope of work, identifying major job/operations 
that will be conducted.  Include the number of personnel expected on site and 
types of equipment that will be used.   
 
This is a semiannual groundwater monitoring program which in completed in 
May and November. One field technician is required for approximately ten 
days to complete the sampling. Equipment used includes, dedicated pumps 
and hydrasleeves. 



 
Describe Work Zone 
Provide names of effected roadways, physical characteristics, including the 
correct number of lanes, turn lanes, pavement markings, parking lanes, medians, 
traffic islands, posted speed limits as well as all intersecting streets and affected 
sidewalks within the proposed work zone. Detailed drawings can be included.  
 
MW-01A, MW-01B, MW6-9, S-02A, and S-02B are located on Long Avenue 
(not a through street). 
Work Zone Protective Measures 
Identify and provide for specific locations for all traffic control devices (i.e. signs, 
cones, tubular markers, flaggers etc.)  Refer to specific MUTCD traffic control 
applications set forth in Part 6 of the MUTCD Manual.  Attach copy of MUTCD 
work zone set up. 
 
The field vehicle will be parked parallel to the curb creating a defensive 
barrier. Temporary traffic barriers will be placed around the work zone.  
Name and Location of Nearest Emergency Medical Facility 
 
Citrus Valley Medical Center – 1115 S Sunset Ave. West Covina, CA 91790 
 
 
 
 
 
 
 











Contacts 
Principal Engineer 
Scott Parsons 



Phone 
(949) 809-5222 



Client Representative 
Bradley Barquest 



Phone 
(763) 432-5695 



Site safety Coordinator 
Tatiana Moisseeva 



Phone 
(949) 809-5226 



Approvals 
Health & Safety Officer 
James Walker 



Signature 
 



Date 
6/15/11 



Site Safety Coordinator 
Tatiana Moisseeva 



Signature 



 



Date 
6/15/11 



 
 











Appendix G 
Work Zone Protection Plan for MW-3, MW6-10, and S-03 



 
 
Tetra Tech Entity 
Tetra Tech Geo 
 



Project Name 
PVOU UTC Groundwater Monitoring 
Program 



Proposed Dates and Time of 
Scheduled Work 
Semiannually: May and November 



Project Number 
117-2210043 



Description of Project 
Provide a brief description of the scope of work, identifying major job/operations 
that will be conducted.  Include the number of personnel expected on site and 
types of equipment that will be used.   
 
This is a semiannual groundwater monitoring program which in completed in 
May and November. One field technician is required for approximately ten 
days to complete the sampling. Equipment used includes, dedicated pumps 
and hydrasleeves. 



 
Describe Work Zone 
Provide names of effected roadways, physical characteristics, including the 
correct number of lanes, turn lanes, pavement markings, parking lanes, medians, 
traffic islands, posted speed limits as well as all intersecting streets and affected 
sidewalks within the proposed work zone. Detailed drawings can be included.  
 
MW-3, MW6-10, and S-03 are located between Nelson and Valley Blvd. on 
Sunset Avenue.   
Work Zone Protective Measures 
Identify and provide for specific locations for all traffic control devices (i.e. signs, 
cones, tubular markers, flaggers etc.)  Refer to specific MUTCD traffic control 
applications set forth in Part 6 of the MUTCD Manual.  Attach copy of MUTCD 
work zone set up. 
 
The field vehicle will be parked parallel to the curb creating a defensive 
barrier. Temporary traffic barriers will be placed around the work zone.  
Name and Location of Nearest Emergency Medical Facility 
 
Citrus Valley Medical Center – 1115 S Sunset Ave. West Covina, CA 91790 
 
 
 
 
 
 
 











Contacts 
Principal Engineer 
Scott Parsons 



Phone 
(949) 809-5222 



Client Representative 
Bradley Barquest 



Phone 
(763) 432-5695 



Site safety Coordinator 
Tatiana Moisseeva 



Phone 
(949) 809-5226 



Approvals 
Health & Safety Officer 
James Walker 



Signature Date 
6/15/11 



Site Safety Coordinator 
Tatiana Moisseeva 



Signature 



 



Date 
6/15/11 



 
 











Appendix G 
Work Zone Protection Plan for MW-05 



 
 
Tetra Tech Entity 
Tetra Tech Geo. 
 



Project Name 
PVOU UTC Groundwater Monitoring 
Program 



Proposed Dates and Time of 
Scheduled Work 
Semiannually: May and November 



Project Number 
117-2210043 



Description of Project 
Provide a brief description of the scope of work, identifying major job/operations 
that will be conducted.  Include the number of personnel expected on site and 
types of equipment that will be used.   
 
This is a semiannual groundwater monitoring program which in completed 
May, and November. The sampling is completed in approximately 10 day by 
one field technician. Equipment used includes, dedicated pumps and 
hydrasleeves.  



 
Describe Work Zone 
Provide names of effected roadways, physical characteristics, including the 
correct number of lanes, turn lanes, pavement markings, parking lanes, medians, 
traffic islands, posted speed limits as well as all intersecting streets and affected 
sidewalks within the proposed work zone. Detailed drawings can be included.  
 
MW-05 is located on Valley Blvd. near the intersection of 8th Ave and Valley 
Blvd. 
Work Zone Protective Measures 
Identify and provide for specific locations for all traffic control devices (i.e. signs, 
cones, tubular markers, flaggers etc.)  Refer to specific MUTCD traffic control 
applications set forth in Part 6 of the MUTCD Manual.  Attach copy of MUTCD 
work zone set up. 
 
The field vehicle will be parked parallel to the curb within the buffer zone 
creating a defensive barrier. Temporary traffic barriers will be placed 
around the work zone.  
Name and Location of Nearest Emergency Medical Facility 
 
Citrus Valley Medical Center – 1115 S Sunset Ave. West Covina, CA 91790 
 
 
 
 
 
 











Contacts 
Principal Engineer 
Scott Parsons 



Phone 
(949) 809-5222 



Client Representative 
Bradley Barquest 



Phone 
(763) 432-5695 



Site safety Coordinator 
Tatiana Moisseeva 



Phone 
(949) 809-5226 



Approvals 
Health & Safety Officer 
James Walker 



Signature Date 
6/15/11 



Site Safety Coordinator 
Tatiana Moisseeva 



Signature 



 



Date 
6/15/11 



 
 











Appendix G 
Work Zone Protection Plan for MW-07 (SW-01) 



 
 
Tetra Tech Entity 
Tetra Tech Geo 
 



Project Name 
PVOU UTC Groundwater Monitoring 
Program 



Proposed Dates and Time of 
Scheduled Work 
Semiannually: May and November 



Project Number 
117-2210043 



Description of Project 
Provide a brief description of the scope of work, identifying major job/operations 
that will be conducted.  Include the number of personnel expected on site and 
types of equipment that will be used.   
 
This is a semiannual groundwater monitoring program which in completed in 
May and November. One field technician is required for approximately ten 
days to complete the sampling.  Equipment used includes dedicated pumps 
and hydrasleeves.   



 
Describe Work Zone 
Provide names of effected roadways, physical characteristics, including the 
correct number of lanes, turn lanes, pavement markings, parking lanes, medians, 
traffic islands, posted speed limits as well as all intersecting streets and affected 
sidewalks within the proposed work zone. Detailed drawings can be included.  
 
MW-07 (SW-01) is located on an LA County flood control road, just north of 
Nelson avenue.  
Work Zone Protective Measures 
Identify and provide for specific locations for all traffic control devices (i.e. signs, 
cones, tubular markers, flaggers etc.)  Refer to specific MUTCD traffic control 
applications set forth in Part 6 of the MUTCD Manual.  Attach copy of MUTCD 
work zone set up. 
 
No temporary traffic barriers are required.  
Name and Location of Nearest Emergency Medical Facility 
 
Citrus Valley Medical Center – 1115 S Sunset Ave. West Covina, CA 91790 
 
 
 
 
 
 
 
 











Contacts 
Principal Engineer 
Scott Parsons 



Phone 
(949) 809-5222 



Client Representative 
Bradley Barquest 



Phone 
(763) 432-5695 



Site safety Coordinator 
Tatiana Moisseeva 



Phone 
(949) 809-5226 



Approvals 
Health & Safety Officer 
James Walker 



Signature Date 
6/15/11 



Site Safety Coordinator 
Tatiana Moisseeva 



Signature 



 



Date 
6/15/11 



 
 











Appendix G 
Work Zone Protection Plan for MW-8 



 
 
Tetra Tech Entity 
Tetra Tech Geo 
 



Project Name 
PVOU UTC Groundwater Monitoring 
Program 



Proposed Dates and Time of 
Scheduled Work 
Semiannually: May and November 



Project Number 
117-2210043 



Description of Project 
Provide a brief description of the scope of work, identifying major job/operations 
that will be conducted.  Include the number of personnel expected on site and 
types of equipment that will be used.   
 
This is a semiannual groundwater monitoring program which in completed in 
May and November. One field technician is required for approximately ten 
days to complete the sampling.  Equipment used dedicated pumps and 
hydrasleeves.   



 
Describe Work Zone 
Provide names of effected roadways, physical characteristics, including the 
correct number of lanes, turn lanes, pavement markings, parking lanes, medians, 
traffic islands, posted speed limits as well as all intersecting streets and affected 
sidewalks within the proposed work zone. Detailed drawings can be included.  
 
MW-8 is located on the shoulder of Temple and Duff Avenue; low-volume, 
low-speed residential roads. 
Work Zone Protective Measures 
Identify and provide for specific locations for all traffic control devices (i.e. signs, 
cones, tubular markers, flaggers etc.)  Refer to specific MUTCD traffic control 
applications set forth in Part 6 of the MUTCD Manual.  Attach copy of MUTCD 
work zone set up. 
 
The field vehicle will be parked parallel to the curb creating a defensive 
barrier. Temporary traffic barriers will be placed around the work zone. 
Name and Location of Nearest Emergency Medical Facility 
 
Citrus Valley Medical Center – 1115 S Sunset Ave. West Covina, CA 91790 
 
 
 
 
 
 
 











Contacts 
Principal Engineer 
Scott Parsons 



Phone 
(949) 809-5222 



Client Representative 
Bradley Barquest 



Phone 
(763) 432-5695 



Site safety Coordinator 
Tatiana Moisseeva 



Phone 
(949) 809-5226 



Approvals 
Health & Safety Officer 
James Walker 



Signature Date 
6/15/11 



Site Safety Coordinator 
Tatiana Moisseeva 



Signature 



 



Date 
6/15/11 



 
 











Appendix G 
Work Zone Protection Plan for MW-9 



 
 
Tetra Tech Entity 
Tetra Tech Geo 
 



Project Name 
PVOU UTC Groundwater Monitoring 
Program 



Proposed Dates and Time of 
Scheduled Work 
Semiannually: May and November 



Project Number 
117-2210043 



Description of Project 
Provide a brief description of the scope of work, identifying major job/operations 
that will be conducted.  Include the number of personnel expected on site and 
types of equipment that will be used.   
 
This is a semiannual groundwater monitoring program which in completed in 
May and November. One field technician is required for approximately ten 
days to complete the sampling.  Equipment used dedicated pumps and 
hydrasleeves.  



 
Describe Work Zone 
Provide names of effected roadways, physical characteristics, including the 
correct number of lanes, turn lanes, pavement markings, parking lanes, medians, 
traffic islands, posted speed limits as well as all intersecting streets and affected 
sidewalks within the proposed work zone. Detailed drawings can be included.  
 
MW-9 is located in the parking lane of California Avenue, south of Temple 
Ave. 
Work Zone Protective Measures 
Identify and provide for specific locations for all traffic control devices (i.e. signs, 
cones, tubular markers, flaggers etc.)  Refer to specific MUTCD traffic control 
applications set forth in Part 6 of the MUTCD Manual.  Attach copy of MUTCD 
work zone set up. 
 
The field vehicle will be parked parallel to the curb creating a defensive 
barrier. Temporary traffic barriers will be placed around the work zone. 
Name and Location of Nearest Emergency Medical Facility 
 
Citrus Valley Medical Center – 1115 S Sunset Ave. West Covina, CA 91790 
 
 
 
 
 
 
 











Contacts 
Principal Engineer 
Scott Parsons 



Phone 
(949) 809-5222 



Client Representative 
Bradley Barquest 



Phone 
(763) 432-5695 



Site safety Coordinator 
Tatiana Moisseeva 



Phone 
(949) 809-5226 



Approvals 
Health & Safety Officer 
James Walker 



Signature Date 
6/15/11 



Site Safety Coordinator 
Tatiana Moisseeva 



Signature 



 



Date 
6/15/11 



 
 











Appendix G 
Work Zone Protection Plan for MW-12 



 
 
Tetra Tech Entity 
Tetra Tech Geo 
 



Project Name 
PVOU UTC Groundwater Monitoring 
Program 



Proposed Dates and Time of 
Scheduled Work 
Semiannually: May and November 



Project Number 
117-2210043 



Description of Project 
Provide a brief description of the scope of work, identifying major job/operations 
that will be conducted.  Include the number of personnel expected on site and 
types of equipment that will be used.   
 
This is a semiannual groundwater monitoring program which in completed in 
May and November. One field technician is required for approximately ten 
days to complete the sampling.  Equipment used dedicated pumps and 
hydrasleeves.  



 
Describe Work Zone 
Provide names of effected roadways, physical characteristics, including the 
correct number of lanes, turn lanes, pavement markings, parking lanes, medians, 
traffic islands, posted speed limits as well as all intersecting streets and affected 
sidewalks within the proposed work zone. Detailed drawings can be included.  
 
MW-12 is located on Beckner Street; a low-volume, low-speed residential 
road. 
Work Zone Protective Measures 
Identify and provide for specific locations for all traffic control devices (i.e. signs, 
cones, tubular markers, flaggers etc.)  Refer to specific MUTCD traffic control 
applications set forth in Part 6 of the MUTCD Manual.  Attach copy of MUTCD 
work zone set up. 
 
The field vehicle will be parked parallel to the curb creating a defensive 
barrier. Temporary traffic barriers will be placed around the work zone. 
Name and Location of Nearest Emergency Medical Facility 
 
Citrus Valley Medical Center – 1115 S Sunset Ave. West Covina, CA 91790 
 
 
 
 
 
 
 











Contacts 
Principal Engineer 
Scott Parsons 



Phone 
(949) 809-5222 



Client Representative 
Bradley Barquest 



Phone 
(763) 432-5695 



Site safety Coordinator 
Tatiana Moisseeva 



Phone 
(949) 809-5226 



Approvals 
Health & Safety Officer 
James Walker 



Signature Date 
6/15/11 



Site Safety Coordinator 
Tatiana Moisseeva 



Signature 



 



Date 
6/15/11 



 
 











Appendix G 
Work Zone Protection Plan for MW-13 



 
 
Tetra Tech Entity 
Tetra Tech Geo 
 



Project Name 
PVOU UTC Groundwater Monitoring 
Program 



Proposed Dates and Time of 
Scheduled Work 
Semiannually: May and November 



Project Number 
117-2210043 



Description of Project 
Provide a brief description of the scope of work, identifying major job/operations 
that will be conducted.  Include the number of personnel expected on site and 
types of equipment that will be used.   
 
This is a semiannual groundwater monitoring program which in completed in 
May and November. One field technician is required for approximately ten 
days to complete the sampling. Equipment used includes dedicated pumps 
and hydrasleeves. 



 
Describe Work Zone 
Provide names of effected roadways, physical characteristics, including the 
correct number of lanes, turn lanes, pavement markings, parking lanes, medians, 
traffic islands, posted speed limits as well as all intersecting streets and affected 
sidewalks within the proposed work zone. Detailed drawings can be included.  
 
MW-13 is located in the center lane divider of 7th Ave., south of the 
intersection of Valley Blvd.  and 7th Ave. 
Work Zone Protective Measures 
Identify and provide for specific locations for all traffic control devices (i.e. signs, 
cones, tubular markers, flaggers etc.)  Refer to specific MUTCD traffic control 
applications set forth in Part 6 of the MUTCD Manual.  Attach copy of MUTCD 
work zone set up. 
 
Temporary traffic barriers will be placed around the work zone (buffer 
zone). Road Work Ahead signs will be placed at least 125’ away from the 
buffer zone along with reduce speed signs toward Valley Blvd.  
Name and Location of Nearest Emergency Medical Facility 
 
Citrus Valley Medical Center – 1115 S Sunset Ave. West Covina, CA 91790 
 
 
 
 
 
 











Contacts 
Principal Engineer 
Scott Parsons 



Phone 
(949) 809-5222 



Client Representative 
Bradley Barquest 



Phone 
(763) 432-5695 



Site safety Coordinator 
Tatiana Moisseeva 



Phone 
(949) 809-5226 



Approvals 
Health & Safety Officer 
James Walker 



Signature Date 
6/15/11 



Site Safety Coordinator 
Tatiana Moisseeva 



Signature 



 



Date 
6/15/11 



 
 











Appendix G 
Work Zone Protection Plan for MW-15 (LCW-10)  



 
 
Tetra Tech Entity 
Tetra Tech Geo 
 



Project Name 
PVOU UTC Groundwater Monitoring 
Program 



Proposed Dates and Time of 
Scheduled Work 
Semiannually: May and November 



Project Number 
117-2210043 



Description of Project 
Provide a brief description of the scope of work, identifying major job/operations 
that will be conducted.  Include the number of personnel expected on site and 
types of equipment that will be used.   
 
This is a semiannual groundwater monitoring program which in completed in 
May and November. One field technician is required for approximately ten 
days to complete the sampling.  Equipment used; dedicated pumps and 
hydrasleeves. 



 
Describe Work Zone 
Provide names of effected roadways, physical characteristics, including the 
correct number of lanes, turn lanes, pavement markings, parking lanes, medians, 
traffic islands, posted speed limits as well as all intersecting streets and affected 
sidewalks within the proposed work zone. Detailed drawings can be included.  
 
MW-15 located in the parking lane of Ardilla Avenue, north of Nelson Ave; 
low-volume, low-speed residential road. 
Work Zone Protective Measures 
Identify and provide for specific locations for all traffic control devices (i.e. signs, 
cones, tubular markers, flaggers etc.)  Refer to specific MUTCD traffic control 
applications set forth in Part 6 of the MUTCD Manual.  Attach copy of MUTCD 
work zone set up. 
 
The field vehicle will be parked parallel to the curb creating a defensive 
barrier. Temporary traffic barriers will be placed around the work zone. 
Name and Location of Nearest Emergency Medical Facility 
 
Citrus Valley Medical Center – 1115 S Sunset Ave. West Covina, CA 91790 
 
 
 
 
 
 
 











Contacts 
Principal Engineer 
Scott Parsons 



Phone 
(949) 809-5222 



Client Representative 
Bradley Barquest 



Phone 
(763) 432-5695 



Site safety Coordinator 
Tatiana Moisseeva 



Phone 
(949) 809-5226 



Approvals 
Health & Safety Officer 
James Walker 



Signature Date 
6/15/11 



Site Safety Coordinator 
Tatiana Moisseeva 



Signature 



 



Date 
6/15/11 



 
 











Appendix G 
Work Zone Protection Plan for MW-16S and MW-16D 



 
 
Tetra Tech Entity 
Tetra Tech Geo 
 



Project Name 
PVOU UTC Groundwater Monitoring 
Program 



Proposed Dates and Time of 
Scheduled Work 
Semiannually: May and November 



Project Number 
117-2210043 



Description of Project 
Provide a brief description of the scope of work, identifying major job/operations 
that will be conducted.  Include the number of personnel expected on site and 
types of equipment that will be used.   
 
This is a semiannual groundwater monitoring program which in completed in 
May and November. One field technician is required for approximately ten 
days to complete the sampling.  Equipment used; dedicated pumps and 
hydrasleeves. 



 
Describe Work Zone 
Provide names of effected roadways, physical characteristics, including the 
correct number of lanes, turn lanes, pavement markings, parking lanes, medians, 
traffic islands, posted speed limits as well as all intersecting streets and affected 
sidewalks within the proposed work zone. Detailed drawings can be included.  
 
MW-16S and MW-16D are located in the parking lane of Prichard Street 
west of Sunkist Ave; low-volume, low-speed residential road. 
Work Zone Protective Measures 
Identify and provide for specific locations for all traffic control devices (i.e. signs, 
cones, tubular markers, flaggers etc.)  Refer to specific MUTCD traffic control 
applications set forth in Part 6 of the MUTCD Manual.  Attach copy of MUTCD 
work zone set up. 
 
The field vehicle will be parked parallel to the curb creating a defensive 
barrier. Temporary traffic barriers will be placed around the work zone. 
Name and Location of Nearest Emergency Medical Facility 
 
Citrus Valley Medical Center – 1115 S Sunset Ave. West Covina, CA 91790 
 
 
 
 
 
 
 











Contacts 
Principal Engineer 
Scott Parsons 



Phone 
(949) 809-5222 



Client Representative 
Bradley Barquest 



Phone 
(763) 432-5695 



Site safety Coordinator 
Tatiana Moisseeva 



Phone 
(949) 809-5226 



Approvals 
Health & Safety Officer 
James Walker 



Signature Date 
6/15/11 



Site Safety Coordinator 
Tatiana Moisseeva 



Signature 



 



Date 
6/15/11 



 
 











Appendix G 
Work Zone Protection Plan for MW-17D (LCW-08) 



 
 
Tetra Tech Entity 
Tetra Tech Geo 
 



Project Name 
PVOU UTC Groundwater Monitoring 
Program 



Proposed Dates and Time of 
Scheduled Work 
Semiannually: May and November 



Project Number 
117-2210043 



Description of Project 
Provide a brief description of the scope of work, identifying major job/operations 
that will be conducted.  Include the number of personnel expected on site and 
types of equipment that will be used.   
 
This is a semiannual groundwater monitoring program which in completed in 
May and November. One field technician is required for approximately ten 
days to complete the sampling.  Equipment used dedicated pumps and 
hydrasleeves.  



 
Describe Work Zone 
Provide names of effected roadways, physical characteristics, including the 
correct number of lanes, turn lanes, pavement markings, parking lanes, medians, 
traffic islands, posted speed limits as well as all intersecting streets and affected 
sidewalks within the proposed work zone. Detailed drawings can be included.  
 
MW-17D (LCW-08) is located on a parking lane of Lang Ave, north of Nelson 
Ave; a low-volume, low-speed residential road. 
Work Zone Protective Measures 
Identify and provide for specific locations for all traffic control devices (i.e. signs, 
cones, tubular markers, flaggers etc.)  Refer to specific MUTCD traffic control 
applications set forth in Part 6 of the MUTCD Manual.  Attach copy of MUTCD 
work zone set up. 
 
The field vehicle will be parked parallel to the curb creating a defensive 
barrier. Temporary traffic barriers will be placed around the work zone. 
Name and Location of Nearest Emergency Medical Facility 
 
Citrus Valley Medical Center – 1115 S Sunset Ave. West Covina, CA 91790 
 
 
 
 
 
 
 











Contacts 
Principal Engineer 
Scott Parsons 



Phone 
(949) 809-5222 



Client Representative 
Bradley Barquest 



Phone 
(763) 432-5695 



Site safety Coordinator 
Tatiana Moisseeva 



Phone 
(949) 809-5226 



Approvals 
Health & Safety Officer 
James Walker 



Signature Date 
6/15/11 



Site Safety Coordinator 
Tatiana Moisseeva 



Signature 



 



Date 
6/15/11 



 
 











Appendix G 
Work Zone Protection Plan for MW-19 (SW-02) 



 
 
Tetra Tech Entity 
Tetra Tech Geo 
 



Project Name 
PVOU UTC Groundwater Monitoring 
Program 



Proposed Dates and Time of 
Scheduled Work 
Semiannually: May and November 



Project Number 
117-2210043 



Description of Project 
Provide a brief description of the scope of work, identifying major job/operations 
that will be conducted.  Include the number of personnel expected on site and 
types of equipment that will be used.   
 
This is a semiannual groundwater monitoring program which in completed in 
May and November. One field technician is required for approximately ten 
days to complete the sampling.  Equipment used includes dedicated pumps 
and hydrasleeves.  



 
Describe Work Zone 
Provide names of effected roadways, physical characteristics, including the 
correct number of lanes, turn lanes, pavement markings, parking lanes, medians, 
traffic islands, posted speed limits as well as all intersecting streets and affected 
sidewalks within the proposed work zone. Detailed drawings can be included.  
 
MW-19 (SW-02) is located on Cadbrook Ave, west of Unruh Ave, a low-
volume, low-speed residential road. 
Work Zone Protective Measures 
Identify and provide for specific locations for all traffic control devices (i.e. signs, 
cones, tubular markers, flaggers etc.)  Refer to specific MUTCD traffic control 
applications set forth in Part 6 of the MUTCD Manual.  Attach copy of MUTCD 
work zone set up. 
 
The field vehicle will be parked parallel to the curb creating a defensive 
barrier. Temporary traffic barriers will be placed around the work zone. 
Name and Location of Nearest Emergency Medical Facility 
 
Citrus Valley Medical Center – 1115 S Sunset Ave. West Covina, CA 91790 
 
 
 
 
 
 
 











Contacts 
Principal Engineer 
Scott Parsons 



Phone 
(949) 809-5222 



Client Representative 
Bradley Barquest 



Phone 
(763) 432-5695 



Site safety Coordinator 
Tatiana Moisseeva 



Phone 
(949) 809-5226 



Approvals 
Health & Safety Officer 
James Walker 



Signature Date 
6/15/11 



Site Safety Coordinator 
Tatiana Moisseeva 



Signature 



 



Date 
6/15/11 



 
 











Appendix G 
Work Zone Protection Plan for MW-6 and MW-11 



 
 
Tetra Tech Entity 
Tetra Tech Geo 
 



Project Name 
PVOU UTC Groundwater Monitoring 
Program 



Proposed Dates and Time of 
Scheduled Work 
Semiannually: May and November 



Project Number 
117-2210043 



Description of Project 
Provide a brief description of the scope of work, identifying major job/operations 
that will be conducted.  Include the number of personnel expected on site and 
types of equipment that will be used.   
 
This is a semiannual groundwater monitoring program which in completed in 
May and November. One field technician is required for approximately ten 
days to complete the sampling.  Equipment used; dedicated pumps and 
hydrasleeves. 



 
Describe Work Zone 
Provide names of effected roadways, physical characteristics, including the 
correct number of lanes, turn lanes, pavement markings, parking lanes, medians, 
traffic islands, posted speed limits as well as all intersecting streets and affected 
sidewalks within the proposed work zone. Detailed drawings can be included.  
 
MW-6 and MW-11 are located on Greenberry Drive, north of Nelson Ave, a 
low-volume, low-speed residential road. 
Work Zone Protective Measures 
Identify and provide for specific locations for all traffic control devices (i.e. signs, 
cones, tubular markers, flaggers etc.)  Refer to specific MUTCD traffic control 
applications set forth in Part 6 of the MUTCD Manual.  Attach copy of MUTCD 
work zone set up. 
 
The field vehicle will be parked parallel to the curb creating a defensive 
barrier. Temporary traffic barriers will be placed around the work zone. 
Name and Location of Nearest Emergency Medical Facility 
 
Citrus Valley Medical Center – 1115 S Sunset Ave. West Covina, CA 91790 
 
 
 
 
 
 
 











Contacts 
Principal Engineer 
Scott Parsons 



Phone 
(949) 809-5222 



Client Representative 
Bradley Barquest 



Phone 
(763) 432-5695 



Site safety Coordinator 
Tatiana Moisseeva 



Phone 
(949) 809-5226 



Approvals 
Health & Safety Officer 
James Walker 



Signature Date 
6/15/11 



Site Safety Coordinator 
Tatiana Moisseeva 



Signature 



 



Date 
6/15/11 



 
 











Appendix G 
Work Zone Protection Plan for MW6-11, MW-18S, and MW-18D 



 
 
Tetra Tech Entity 
Tetra Tech Geo. 
 



Project Name 
PVOU UTC Groundwater Monitoring 
Program 



Proposed Dates and Time of 
Scheduled Work 
Semiannually: May and November 



Project Number 
117-2210043 



Description of Project 
Provide a brief description of the scope of work, identifying major job/operations 
that will be conducted.  Include the number of personnel expected on site and 
types of equipment that will be used.   
 
This is a semiannual groundwater monitoring program which in completed in 
May and November. One field technician is required for approximately ten 
days to complete the sampling. Equipment used includes dedicated pumps 
and hydrasleeves. 



 
Describe Work Zone 
Provide names of effected roadways, physical characteristics, including the 
correct number of lanes, turn lanes, pavement markings, parking lanes, medians, 
traffic islands, posted speed limits as well as all intersecting streets and affected 
sidewalks within the proposed work zone. Detailed drawings can be included.  
 
MW6-11, MW18S and MW-18D are located on the on the shoulder of Temple 
Avenue, east of Evanwood Ave.  
Work Zone Protective Measures 
Identify and provide for specific locations for all traffic control devices (i.e. signs, 
cones, tubular markers, flaggers etc.)  Refer to specific MUTCD traffic control 
applications set forth in Part 6 of the MUTCD Manual.  Attach copy of MUTCD 
work zone set up. 
 
The field vehicle will be parked parallel to the curb creating a defensive 
barrier. Traffic cones will be placed around the work zone.  
Name and Location of Nearest Emergency Medical Facility 
Citrus Valley Medical Center – 1115 S Sunset Ave. West Covina, CA 91790 
 
 
 
 
 
 
 
 











Contacts 
Principal Engineer 
Scott Parsons 



Phone 
(949) 809-5222 



Client Representative 
Bradley Barquest 



Phone 
(763) 432-5695 



Site safety Coordinator 
Tatiana Moisseeva 



Phone 
(949) 809-5226 



Approvals 
Health & Safety Officer 
James Walker 



Signature 
 



Date 
6/15/11 



Site Safety Coordinator 
Tatiana Moisseeva 



Signature 



 



Date 
6/15/11 



 
 











Appendix G 
Work Zone Protection Plan for MW6-12 



 
 
Tetra Tech Entity 
Tetra Tech Geo 
 



Project Name 
PVOU UTC Groundwater Monitoring 
Program 



Proposed Dates and Time of 
Scheduled Work 
Semiannually: May and November 



Project Number 
117-2210043 



Description of Project 
Provide a brief description of the scope of work, identifying major job/operations 
that will be conducted.  Include the number of personnel expected on site and 
types of equipment that will be used.   
 
This is a semiannual groundwater monitoring program which in completed in 
May and November. One field technician is required for approximately ten 
days to complete the sampling.  Equipment used dedicated pumps and 
hydrasleeves.   



 
Describe Work Zone 
Provide names of effected roadways, physical characteristics, including the 
correct number of lanes, turn lanes, pavement markings, parking lanes, medians, 
traffic islands, posted speed limits as well as all intersecting streets and affected 
sidewalks within the proposed work zone. Detailed drawings can be included.  
 
MW6-12 is located on Lassalette Street, west of Evanwood Ave; a low-
volume, low-speed residential road. 
Work Zone Protective Measures 
Identify and provide for specific locations for all traffic control devices (i.e. signs, 
cones, tubular markers, flaggers etc.)  Refer to specific MUTCD traffic control 
applications set forth in Part 6 of the MUTCD Manual.  Attach copy of MUTCD 
work zone set up. 
 
The field vehicle will be parked parallel to the curb creating a defensive 
barrier. Temporary traffic barriers will be placed around the work zone. 
Name and Location of Nearest Emergency Medical Facility 
 
Citrus Valley Medical Center – 1115 S Sunset Ave. West Covina, CA 91790 
 
 
 
 
 
 
 











Contacts 
Principal Engineer 
Scott Parsons 



Phone 
(949) 809-5222 



Client Representative 
Bradley Barquest 



Phone 
(763) 432-5695 



Site safety Coordinator 
Tatiana Moisseeva 



Phone 
(949) 809-5226 



Approvals 
Health & Safety Officer 
James Walker 



Signature Date 
6/15/11 



Site Safety Coordinator 
Tatiana Moisseeva 



Signature 



 



Date 
6/15/11 



 
 











Appendix G 
Work Zone Protection Plan for MW6-13 



 
 
Tetra Tech Entity 
Tetra Tech Geo 
 



Project Name 
PVOU UTC Groundwater Monitoring 
Program 



Proposed Dates and Time of 
Scheduled Work 
Semiannually: May and November 



Project Number 
117-2210043 



Description of Project 
Provide a brief description of the scope of work, identifying major job/operations 
that will be conducted.  Include the number of personnel expected on site and 
types of equipment that will be used.   
 
This is a semiannual groundwater monitoring program which in completed in 
May and November. One field technician is required for approximately ten 
days to complete the sampling.  Equipment used dedicated pumps and 
hydrasleeves.   



 
Describe Work Zone 
Provide names of effected roadways, physical characteristics, including the 
correct number of lanes, turn lanes, pavement markings, parking lanes, medians, 
traffic islands, posted speed limits as well as all intersecting streets and affected 
sidewalks within the proposed work zone. Detailed drawings can be included.  
 
MW6-13 is located on Duff Avenue, north of Giordano St; a low-volume, 
low-speed residential road. 
Work Zone Protective Measures 
Identify and provide for specific locations for all traffic control devices (i.e. signs, 
cones, tubular markers, flaggers etc.)  Refer to specific MUTCD traffic control 
applications set forth in Part 6 of the MUTCD Manual.  Attach copy of MUTCD 
work zone set up. 
 
The field vehicle will be parked parallel to the curb creating a defensive 
barrier. Temporary traffic barriers will be placed around the work zone. 
Name and Location of Nearest Emergency Medical Facility 
 
Citrus Valley Medical Center – 1115 S Sunset Ave. West Covina, CA 91790 
 
 
 
 
 
 
 











Contacts 
Principal Engineer 
Scott Parsons 



Phone 
(949) 809-5222 



Client Representative 
Bradley Barquest 



Phone 
(763) 432-5695 



Site safety Coordinator 
Tatiana Moisseeva 



Phone 
(949) 809-5226 



Approvals 
Health & Safety Officer 
James Walker 



Signature Date 
6/15/11 



Site Safety Coordinator 
Tatiana Moisseeva 



Signature 



 



Date 
6/15/11 



 
 











Appendix G 
Work Zone Protection Plan for MW6-14 (SW-03) 



 
 
Tetra Tech Entity 
Tetra Tech Geo 
 



Project Name 
PVOU UTC Groundwater Monitoring 
Program 



Proposed Dates and Time of 
Scheduled Work 
Semiannually: May and November 



Project Number 
117-2210043 



Description of Project 
Provide a brief description of the scope of work, identifying major job/operations 
that will be conducted.  Include the number of personnel expected on site and 
types of equipment that will be used.   
 
This is a semiannual groundwater monitoring program which in completed in 
May and November. One field technician is required for approximately ten 
days to complete the sampling.  Equipment used dedicated pumps and 
hydrasleeves.   



 
Describe Work Zone 
Provide names of effected roadways, physical characteristics, including the 
correct number of lanes, turn lanes, pavement markings, parking lanes, medians, 
traffic islands, posted speed limits as well as all intersecting streets and affected 
sidewalks within the proposed work zone. Detailed drawings can be included.  
 
MW6-14 (SW-03) is located at the intersection of Flanner St and Evanwood 
St.; a low-volume, low-speed residential road. 
Work Zone Protective Measures 
Identify and provide for specific locations for all traffic control devices (i.e. signs, 
cones, tubular markers, flaggers etc.)  Refer to specific MUTCD traffic control 
applications set forth in Part 6 of the MUTCD Manual.  Attach copy of MUTCD 
work zone set up. 
 
The field vehicle will be parked parallel to the curb creating a defensive 
barrier. Temporary traffic barriers will be placed around the work zone. 
Name and Location of Nearest Emergency Medical Facility 
 
Citrus Valley Medical Center – 1115 S Sunset Ave. West Covina, CA 91790 
 
 
 
 
 
 
 











Contacts 
Principal Engineer 
Scott Parsons 



Phone 
(949) 809-5222 



Client Representative 
Bradley Barquest 



Phone 
(763) 432-5695 



Site safety Coordinator 
Tatiana Moisseeva 



Phone 
(949) 809-5226 



Approvals 
Health & Safety Officer 
James Walker 



Signature Date 
6/15/11 



Site Safety Coordinator 
Tatiana Moisseeva 



Signature 



 



Date 
6/15/11 



 
 











Appendix G 
Work Zone Protection Plan for MW6-15 



 
 
Tetra Tech Entity 
Tetra Tech Geo 
 



Project Name 
PVOU UTC Groundwater Monitoring 
Program 



Proposed Dates and Time of 
Scheduled Work 
Semiannually: May and November 



Project Number 
117-2210043 



Description of Project 
Provide a brief description of the scope of work, identifying major job/operations 
that will be conducted.  Include the number of personnel expected on site and 
types of equipment that will be used.   
 
This is a semiannual groundwater monitoring program which in completed in 
May and November. One field technician is required for approximately ten 
days to complete the sampling.  Equipment used dedicated pumps and 
hydrasleeves.   



 
Describe Work Zone 
Provide names of effected roadways, physical characteristics, including the 
correct number of lanes, turn lanes, pavement markings, parking lanes, medians, 
traffic islands, posted speed limits as well as all intersecting streets and affected 
sidewalks within the proposed work zone. Detailed drawings can be included.  
 
MW6-15 is located at the intersection of Rath Street and Radway Avenue; 
low-volume, low-speed residential roads. 
Work Zone Protective Measures 
Identify and provide for specific locations for all traffic control devices (i.e. signs, 
cones, tubular markers, flaggers etc.)  Refer to specific MUTCD traffic control 
applications set forth in Part 6 of the MUTCD Manual.  Attach copy of MUTCD 
work zone set up. 
 
The field vehicle will be parked parallel to the curb creating a defensive 
barrier. Temporary traffic barriers will be placed around the work zone. 
Name and Location of Nearest Emergency Medical Facility 
 
Citrus Valley Medical Center – 1115 S Sunset Ave. West Covina, CA 91790 
 
 
 
 
 
 
 











Contacts 
Principal Engineer 
Scott Parsons 



Phone 
(949) 809-5222 



Client Representative 
Bradley Barquest 



Phone 
(763) 432-5695 



Site safety Coordinator 
Tatiana Moisseeva 



Phone 
(949) 809-5226 



Approvals 
Health & Safety Officer 
James Walker 



Signature Date 
6/15/11 



Site Safety Coordinator 
Tatiana Moisseeva 



Signature 



 



Date 
6/15/11 



 
 











Appendix G 
Work Zone Protection Plan for MW6-18 (LCW-04) 



 
 
Tetra Tech Entity 
Tetra Tech Geo 
 



Project Name 
PVOU UTC Groundwater Monitoring 
Program 



Proposed Dates and Time of 
Scheduled Work 
Semiannually: May and November 



Project Number 
117-2210043 



Description of Project 
Provide a brief description of the scope of work, identifying major job/operations 
that will be conducted.  Include the number of personnel expected on site and 
types of equipment that will be used.   
 
This is a semiannual groundwater monitoring program which in completed in 
May and November. One field technician is required for approximately ten 
days to complete the sampling.  Equipment used; dedicated pumps and 
hydrasleeves. 



 
Describe Work Zone 
Provide names of effected roadways, physical characteristics, including the 
correct number of lanes, turn lanes, pavement markings, parking lanes, medians, 
traffic islands, posted speed limits as well as all intersecting streets and affected 
sidewalks within the proposed work zone. Detailed drawings can be included.  
 
MW6-18 (LCW-04) is located on the shoulder of Amar Road, east of 
Sandsprings Dr; a low-volume, low-speed residential road. 
Work Zone Protective Measures 
Identify and provide for specific locations for all traffic control devices (i.e. signs, 
cones, tubular markers, flaggers etc.)  Refer to specific MUTCD traffic control 
applications set forth in Part 6 of the MUTCD Manual.  Attach copy of MUTCD 
work zone set up. 
 
The field vehicle will be parked parallel to the curb creating a defensive 
barrier. Temporary traffic barriers will be placed around the work zone. 
Name and Location of Nearest Emergency Medical Facility 
 
Citrus Valley Medical Center – 1115 S Sunset Ave. West Covina, CA 91790 
 
 
 
 
 
 
 











Contacts 
Principal Engineer 
Scott Parsons 



Phone 
(949) 809-5222 



Client Representative 
Bradley Barquest 



Phone 
(763) 432-5695 



Site safety Coordinator 
Tatiana Moisseeva 



Phone 
(949) 809-5226 



Approvals 
Health & Safety Officer 
James Walker 



Signature Date 
6/15/11 



Site Safety Coordinator 
Tatiana Moisseeva 



Signature 



 



Date 
6/15/11 



 
 











Appendix G 
Work Zone Protection Plan for MW6-19  



 
 
Tetra Tech Entity 
Tetra Tech Geo 
 



Project Name 
PVOU UTC Groundwater Monitoring 
Program 



Proposed Dates and Time of 
Scheduled Work 
Semiannually: May and November 



Project Number 
117-2210043 



Description of Project 
Provide a brief description of the scope of work, identifying major job/operations 
that will be conducted.  Include the number of personnel expected on site and 
types of equipment that will be used.   
 
This is a semiannual groundwater monitoring program which in completed in 
May and November. One field technician is required for approximately ten 
days to complete the sampling.  Equipment used; dedicated pumps and 
hydrasleeves. 



 
Describe Work Zone 
Provide names of effected roadways, physical characteristics, including the 
correct number of lanes, turn lanes, pavement markings, parking lanes, medians, 
traffic islands, posted speed limits as well as all intersecting streets and affected 
sidewalks within the proposed work zone. Detailed drawings can be included.  
 
MW6-19 is located at the intersection of Homeward Street and Sandspring 
Avenue; low-volume, low-speed residential roads. 
Work Zone Protective Measures 
Identify and provide for specific locations for all traffic control devices (i.e. signs, 
cones, tubular markers, flaggers etc.)  Refer to specific MUTCD traffic control 
applications set forth in Part 6 of the MUTCD Manual.  Attach copy of MUTCD 
work zone set up. 
 
The field vehicle will be parked parallel to the curb creating a defensive 
barrier. Temporary traffic barriers will be placed around the work zone. 
Name and Location of Nearest Emergency Medical Facility 
 
Citrus Valley Medical Center – 1115 S Sunset Ave. West Covina, CA 91790 
 
 
 
 
 
 
 











Contacts 
Principal Engineer 
Scott Parsons 



Phone 
(949) 809-5222 



Client Representative 
Bradley Barquest 



Phone 
(763) 432-5695 



Site safety Coordinator 
Tatiana Moisseeva 



Phone 
(949) 809-5226 



Approvals 
Health & Safety Officer 
James Walker 



Signature Date 
6/15/11 



Site Safety Coordinator 
Tatiana Moisseeva 



Signature 



 



Date 
6/15/11 



 
 











Appendix G 
Work Zone Protection Plan for MW6-20A & MW6-20B 



 
 
Tetra Tech Entity 
Tetra Tech Geo 
 



Project Name 
PVOU UTC Groundwater Monitoring 
Program 



Proposed Dates and Time of 
Scheduled Work 
Semiannually: May and November 



Project Number 
117-2210043 



Description of Project 
Provide a brief description of the scope of work, identifying major job/operations 
that will be conducted.  Include the number of personnel expected on site and 
types of equipment that will be used.   
 
This is a semiannual groundwater monitoring program which in completed in 
May, and November. One field technician is required for approximately ten 
days to complete the sampling. Equipment used includes, dedicated pumps 
and hydrasleeves. 



 
Describe Work Zone 
Provide names of effected roadways, physical characteristics, including the 
correct number of lanes, turn lanes, pavement markings, parking lanes, medians, 
traffic islands, posted speed limits as well as all intersecting streets and affected 
sidewalks within the proposed work zone. Detailed drawings can be included.  
 
MW6-20A and MW6-20B are located on Don Julian Road, west of the 
intersection with 6th Ave.  
Work Zone Protective Measures 
Identify and provide for specific locations for all traffic control devices (i.e. signs, 
cones, tubular markers, flaggers etc.)  Refer to specific MUTCD traffic control 
applications set forth in Part 6 of the MUTCD Manual.  Attach copy of MUTCD 
work zone set up. 
 
The field vehicle will be parked parallel to the curb creating a defensive 
barrier. Temporary traffic control signs will be placed around the work 
zone. Road Work Ahead signs will be placed at least 125’ away from the 
well, along with Right Lane Closed sign near the location of the wells.  
Name and Location of Nearest Emergency Medical Facility 
Citrus Valley Medical Center – 1115 S Sunset Ave. West Covina, CA 91790 
 
 
 
 
 
 











Contacts 
Principal Engineer 
Scott Parsons 



Phone 
(949) 809-5222 



Client Representative 
Bradley Barquest 



Phone 
(763) 432-5695 



Site Safety Coordinator 
Tatiana Moisseeva 



Phone 
(949) 809-5226 



Approvals 
Health & Safety Officer 
James Walker 



Signature Date 
6/15/11 



Site Safety Coordinator 
Tatiana Moisseeva 



Signature 



 



Date 
6/15/11 



 
 











Appendix G 
Work Zone Protection Plan for MW6-35, MW6-36, and MW6-37 



 
 
Tetra Tech Entity 
Tetra Tech Geo 
 



Project Name 
PVOU UTC Groundwater Monitoring 
Program 



Proposed Dates and Time of 
Scheduled Work 
Semiannually: May and November 



Project Number 
117-2210043 



Description of Project 
Provide a brief description of the scope of work, identifying major job/operations 
that will be conducted.  Include the number of personnel expected on site and 
types of equipment that will be used.   
 
This is a semiannual groundwater monitoring program which in completed in 
May, and November. One field technician is required for approximately ten 
days to complete the sampling. Equipment used includes, dedicated pumps 
and hydrasleeves. 



 
Describe Work Zone 
Provide names of effected roadways, physical characteristics, including the 
correct number of lanes, turn lanes, pavement markings, parking lanes, medians, 
traffic islands, posted speed limits as well as all intersecting streets and affected 
sidewalks within the proposed work zone. Detailed drawings can be included.  
 
MW6-35, MW6-36, and MW6-37 are located in the planter along Proctor 
Avenue, between 6th and 7th Ave.  
Work Zone Protective Measures 
Identify and provide for specific locations for all traffic control devices (i.e. signs, 
cones, tubular markers, flaggers etc.)  Refer to specific MUTCD traffic control 
applications set forth in Part 6 of the MUTCD Manual.  Attach copy of MUTCD 
work zone set up. 
 
The field vehicle will be parked parallel to the curb creating a defensive 
barrier. Traffic cones will be placed around the work zone. Road Work 
Ahead signs will be placed at least 125’ away from the well, along with 
Right Lane Closed sign near the location of the wells.  
Name and Location of Nearest Emergency Medical Facility 
Citrus Valley Medical Center – 1115 S Sunset Ave. West Covina, CA 91790 
 
 
 
 
 
 











Contacts 
Principal Engineer 
Scott Parsons 



Phone 
(949) 809-5222 



Client Representative 
Bradley Barquest 



Phone 
(763) 432-5695 



Site Safety Coordinator 
Tatiana Moisseeva 



Phone 
(949) 809-5226 



Approvals 
Health & Safety Officer 
James Walker 



Signature Date 
6/15/11 



Site Safety Coordinator 
Tatiana Moisseeva 



Signature 



 



Date 
6/15/11 



 
 











Appendix G 
Work Zone Protection Plan for MW6-44 & MW6-45 



 
 
Tetra Tech Entity 
Tetra Tech Geo 
 



Project Name 
PVOU UTC Groundwater Monitoring 
Program 



Proposed Dates and Time of 
Scheduled Work 
Semiannually: May and November 



Project Number 
117-2210043 



Description of Project 
Provide a brief description of the scope of work, identifying major job/operations 
that will be conducted.  Include the number of personnel expected on site and 
types of equipment that will be used.   
 
This is a semiannual groundwater monitoring program which in completed in 
May, and November. One field technician is required for approximately ten 
days to complete the sampling. Equipment used includes, dedicated pumps 
and hydrasleeves. 



 
Describe Work Zone 
Provide names of effected roadways, physical characteristics, including the 
correct number of lanes, turn lanes, pavement markings, parking lanes, medians, 
traffic islands, posted speed limits as well as all intersecting streets and affected 
sidewalks within the proposed work zone. Detailed drawings can be included.  
 
MW6-44 and MW6-45 are located at the intersection of 9th Ave. and Proctor 
Ave.   
Work Zone Protective Measures 
Identify and provide for specific locations for all traffic control devices (i.e. signs, 
cones, tubular markers, flaggers etc.)  Refer to specific MUTCD traffic control 
applications set forth in Part 6 of the MUTCD Manual.  Attach copy of MUTCD 
work zone set up. 
 
The field vehicle will be parked parallel to the curb creating a defensive 
barrier. Traffic cones will be placed around the work zone. Road Work 
Ahead signs will be placed at least 125’ away from the well, along with 
Right Lane Closed sign near the location of the wells.  
Name and Location of Nearest Emergency Medical Facility 
Citrus Valley Medical Center – 1115 S Sunset Ave. West Covina, CA 91790 
 
 
 
 
 
 











Contacts 
Principal Engineer 
Scott Parsons 



Phone 
(949) 809-5222 



Client Representative 
Bradley Barquest 



Phone 
(763) 432-5695 



Site Safety Coordinator 
Tatiana Moisseeva 



Phone 
(949) 809-5226 



Approvals 
Health & Safety Officer 
James Walker 



Signature Date 
6/15/11 



Site Safety Coordinator 
Tatiana Moisseeva 



Signature 



 



Date 
6/15/11 



 
 











Appendix G 
Work Zone Protection Plan for MW6-61 & MW6-63 



 
 
Tetra Tech Entity 
Tetra Tech Geo 
 



Project Name 
PVOU UTC Groundwater Monitoring 
Program 



Proposed Dates and Time of 
Scheduled Work 
Semiannually: May and November 



Project Number 
117-2210043 



Description of Project 
Provide a brief description of the scope of work, identifying major job/operations 
that will be conducted.  Include the number of personnel expected on site and 
types of equipment that will be used.   
 
This is a semiannual groundwater monitoring program which in completed in 
May, and November. One field technician is required for approximately ten 
days to complete the sampling. Equipment used includes, dedicated pumps 
and hydrasleeves. 



 
Describe Work Zone 
Provide names of effected roadways, physical characteristics, including the 
correct number of lanes, turn lanes, pavement markings, parking lanes, medians, 
traffic islands, posted speed limits as well as all intersecting streets and affected 
sidewalks within the proposed work zone. Detailed drawings can be included.  
 
MW6-61 and MW6-63 are located in a planter adjacent to the side walk 
along Parriot Place, south of Proctor Ave.  
Work Zone Protective Measures 
Identify and provide for specific locations for all traffic control devices (i.e. signs, 
cones, tubular markers, flaggers etc.)  Refer to specific MUTCD traffic control 
applications set forth in Part 6 of the MUTCD Manual.  Attach copy of MUTCD 
work zone set up. 
 
The field vehicle will be parked parallel to the curb. Temporary traffic 
control signs will be placed around the work zone if necessary.  
Name and Location of Nearest Emergency Medical Facility 
Citrus Valley Medical Center – 1115 S Sunset Ave. West Covina, CA 91790 
 
 
 
 
 
 
 
 











Contacts 
Principal Engineer 
Scott Parsons 



Phone 
(949) 809-5222 



Client Representative 
Bradley Barquest 



Phone 
(763) 432-5695 



Site Safety Coordinator 
Tatiana Moisseeva 



Phone 
(949) 809-5226 



Approvals 
Health & Safety Officer 
James Walker 



Signature Date 
6/15/11 



Site Safety Coordinator 
Tatiana Moisseeva 



Signature 



 



Date 
6/15/11 



 
 











Appendix G 
Work Zone Protection Plan for MW-D2 & MW6-17I 



 
 
Tetra Tech Entity 
Tetra Tech Geo 
 



Project Name 
PVOU UTC Groundwater Monitoring 
Program 



Proposed Dates and Time of 
Scheduled Work 
Semiannually: May and November 



Project Number 
117-2210043 



Description of Project 
Provide a brief description of the scope of work, identifying major job/operations 
that will be conducted.  Include the number of personnel expected on site and 
types of equipment that will be used.   
 
This is a semiannual groundwater monitoring program which in completed in 
May, and November. One field technician is required for approximately ten 
days to complete the sampling. Equipment used includes, dedicated pumps 
and hydrasleeves. 



 
Describe Work Zone 
Provide names of effected roadways, physical characteristics, including the 
correct number of lanes, turn lanes, pavement markings, parking lanes, medians, 
traffic islands, posted speed limits as well as all intersecting streets and affected 
sidewalks within the proposed work zone. Detailed drawings can be included.  
 
MW-D1 and MW6-71 are located on an Edison easement located just to the 
north of Chestnut Street.   
Work Zone Protective Measures 
Identify and provide for specific locations for all traffic control devices (i.e. signs, 
cones, tubular markers, flaggers etc.)  Refer to specific MUTCD traffic control 
applications set forth in Part 6 of the MUTCD Manual.  Attach copy of MUTCD 
work zone set up. 
 
No temporary traffic controls are required. 
Name and Location of Nearest Emergency Medical Facility 
Citrus Valley Medical Center – 1115 S Sunset Ave. West Covina, CA 91790 
 
 
 
 
 
 
 
 
 











Contacts 
Principal Engineer 
Scott Parsons 



Phone 
(949) 809-5222 



Client Representative 
Bradley Barquest 



Phone 
(763) 432-5695 



Site Safety Coordinator 
Tatiana Moisseeva 



Phone 
(949) 809-5226 



Approvals 
Health & Safety Officer 
James Walker 



Signature Date 
6/15/11 



Site Safety Coordinator 
Tatiana Moisseeva 



Signature 



 



Date 
6/15/11 



 
 











Appendix G 
Work Zone Protection Plan for MW-D2 & MW6-17I 



 
 
Tetra Tech Entity 
Tetra Tech Geo 
 



Project Name 
PVOU UTC Groundwater Monitoring 
Program 



Proposed Dates and Time of 
Scheduled Work 
Semiannually: May and November 



Project Number 
117-2210043 



Description of Project 
Provide a brief description of the scope of work, identifying major job/operations 
that will be conducted.  Include the number of personnel expected on site and 
types of equipment that will be used.   
 
This is a semiannual groundwater monitoring program which in completed in 
May, and November. One field technician is required for approximately ten 
days to complete the sampling. Equipment used includes, dedicated pumps 
and hydrasleeves. 



 
Describe Work Zone 
Provide names of effected roadways, physical characteristics, including the 
correct number of lanes, turn lanes, pavement markings, parking lanes, medians, 
traffic islands, posted speed limits as well as all intersecting streets and affected 
sidewalks within the proposed work zone. Detailed drawings can be included.  
 
MW-D2 and MW6-17I are located on high-volume Don Julian Road, west of 
9th Ave.   
Work Zone Protective Measures 
Identify and provide for specific locations for all traffic control devices (i.e. signs, 
cones, tubular markers, flaggers etc.)  Refer to specific MUTCD traffic control 
applications set forth in Part 6 of the MUTCD Manual.  Attach copy of MUTCD 
work zone set up. 
 
The field vehicle will be parked parallel to the curb creating a defensive 
barrier. Temporary traffic control signs will be placed around the work 
zone. Road Work Ahead signs will be placed at least 125’ away from the 
well, along with Right Lane Closed sign near the location of the wells.  
Name and Location of Nearest Emergency Medical Facility 
Citrus Valley Medical Center – 1115 S Sunset Ave. West Covina, CA 91790 
 
 
 
 
 
 











Contacts 
Principal Engineer 
Scott Parsons 



Phone 
(949) 809-5222 



Client Representative 
Bradley Barquest 



Phone 
(763) 432-5695 



Site Safety Coordinator 
Tatiana Moisseeva 



Phone 
(949) 809-5226 



Approvals 
Health & Safety Officer 
James Walker 



Signature Date 
6/15/11 



Site Safety Coordinator 
Tatiana Moisseeva 



Signature 



 



Date 
6/15/11 



 
 











Appendix G 
Work Zone Protection Plan for S-05 



 
 
Tetra Tech Entity 
Tetra Tech Geo 
 



Project Name 
PVOU UTC Groundwater Monitoring 
Program 



Proposed Dates and Time of 
Scheduled Work 
Semiannually: May and November 



Project Number 
117-2210043 



Description of Project 
Provide a brief description of the scope of work, identifying major job/operations 
that will be conducted.  Include the number of personnel expected on site and 
types of equipment that will be used.   
 



This is a semiannual groundwater monitoring program which in completed in 
May and November. One field technician is required for approximately ten 
days to complete the sampling and water level measurements.  Equipment 
used includes a water level meter. 



 
Describe Work Zone 
Provide names of effected roadways, physical characteristics, including the 
correct number of lanes, turn lanes, pavement markings, parking lanes, medians, 
traffic islands, posted speed limits as well as all intersecting streets and affected 
sidewalks within the proposed work zone. Detailed drawings can be included.  
 
S-05 is located in a planter along Marland Street, west of Orange Avenue; a 
low-volume, low-speed residential road. 
Work Zone Protective Measures 
Identify and provide for specific locations for all traffic control devices (i.e. signs, 
cones, tubular markers, flaggers etc.)  Refer to specific MUTCD traffic control 
applications set forth in Part 6 of the MUTCD Manual.  Attach copy of MUTCD 
work zone set up. 
 
The field vehicle will be parked parallel to the curb creating a defensive 
barrier. Temporary traffic barriers will be placed around the work zone. 
Name and Location of Nearest Emergency Medical Facility 
 
Citrus Valley Medical Center – 1115 S Sunset Ave. West Covina, CA 91790 
 
 
 
 
 
 











Contacts 
Principal Engineer 
Scott Parsons 



Phone 
(949) 809-5222 



Client Representative 
Bradley Barquest 



Phone 
(763) 432-5695 



Site safety Coordinator 
Tatiana Moisseeva 



Phone 
(949) 809-5226 



Approvals 
Health & Safety Officer 
James Walker 



Signature Date 
6/15/11 



Site Safety Coordinator 
Tatiana Moisseeva 



Signature 



 



Date 
6/15/11 



 
 











Appendix G 
Work Zone Protection Plan for S-07 



 
 
Tetra Tech Entity 
Tetra Tech Geo 
 



Project Name 
PVOU UTC Groundwater Monitoring 
Program 



Proposed Dates and Time of 
Scheduled Work 
Semiannually: May and November 



Project Number 
117-2210043 



Description of Project 
Provide a brief description of the scope of work, identifying major job/operations 
that will be conducted.  Include the number of personnel expected on site and 
types of equipment that will be used.   
 



This is a semiannual groundwater monitoring program which in completed in 
May and November. One field technician is required for approximately ten 
days to complete the sampling and water level measurements.  Equipment 
used includes a water level meter. 



 
Describe Work Zone 
Provide names of effected roadways, physical characteristics, including the 
correct number of lanes, turn lanes, pavement markings, parking lanes, medians, 
traffic islands, posted speed limits as well as all intersecting streets and affected 
sidewalks within the proposed work zone. Detailed drawings can be included.  
 
S-07 is located on Giordano Street, east of Evanwood Avenue; a low-
volume, low-speed residential road. 
Work Zone Protective Measures 
Identify and provide for specific locations for all traffic control devices (i.e. signs, 
cones, tubular markers, flaggers etc.)  Refer to specific MUTCD traffic control 
applications set forth in Part 6 of the MUTCD Manual.  Attach copy of MUTCD 
work zone set up. 
 
The field vehicle will be parked parallel to the curb creating a defensive 
barrier. Temporary traffic barriers will be placed around the work zone. 
Name and Location of Nearest Emergency Medical Facility 
 
Citrus Valley Medical Center – 1115 S Sunset Ave. West Covina, CA 91790 
 
 
 
 
 
 











Contacts 
Principal Engineer 
Scott Parsons 



Phone 
(949) 809-5222 



Client Representative 
Bradley Barquest 



Phone 
(763) 432-5695 



Site safety Coordinator 
Tatiana Moisseeva 



Phone 
(949) 809-5226 



Approvals 
Health & Safety Officer 
James Walker 



Signature Date 
6/15/11 



Site Safety Coordinator 
Tatiana Moisseeva 



Signature 



 



Date 
6/15/11 



 
 











Appendix G 
Work Zone Protection Plan for S-09 



 
 
Tetra Tech Entity 
Tetra Tech Geo 
 



Project Name 
PVOU UTC Groundwater Monitoring 
Program 



Proposed Dates and Time of 
Scheduled Work 
Semiannually: May and November 



Project Number 
117-2210043 



Description of Project 
Provide a brief description of the scope of work, identifying major job/operations 
that will be conducted.  Include the number of personnel expected on site and 
types of equipment that will be used.   
 



This is a semiannual groundwater monitoring program which in completed in 
May and November. One field technician is required for approximately ten 
days to complete the sampling and water level measurements.  Equipment 
used includes a water level meter. 



 
Describe Work Zone 
Provide names of effected roadways, physical characteristics, including the 
correct number of lanes, turn lanes, pavement markings, parking lanes, medians, 
traffic islands, posted speed limits as well as all intersecting streets and affected 
sidewalks within the proposed work zone. Detailed drawings can be included.  
 
S-09 is located on Foxworth Avenue north of Temple Avenue; a low-
volume, low-speed residential road. 
Work Zone Protective Measures 
Identify and provide for specific locations for all traffic control devices (i.e. signs, 
cones, tubular markers, flaggers etc.)  Refer to specific MUTCD traffic control 
applications set forth in Part 6 of the MUTCD Manual.  Attach copy of MUTCD 
work zone set up. 
 
The field vehicle will be parked parallel to the curb creating a defensive 
barrier. Temporary traffic barriers will be placed around the work zone. 
Name and Location of Nearest Emergency Medical Facility 
 
Citrus Valley Medical Center – 1115 S Sunset Ave. West Covina, CA 91790 
 
 
 
 
 
 











Contacts 
Principal Engineer 
Scott Parsons 



Phone 
(949) 809-5222 



Client Representative 
Bradley Barquest 



Phone 
(763) 432-5695 



Site safety Coordinator 
Tatiana Moisseeva 



Phone 
(949) 809-5226 



Approvals 
Health & Safety Officer 
James Walker 



Signature Date 
6/15/11 



Site Safety Coordinator 
Tatiana Moisseeva 



Signature 



 



Date 
6/15/11 



 
 











Appendix G 
Work Zone Protection Plan for S-10 



 
 
Tetra Tech Entity 
Tetra Tech Geo 
 



Project Name 
PVOU UTC Groundwater Monitoring 
Program 



Proposed Dates and Time of 
Scheduled Work 
Semiannually: May and November 



Project Number 
117-2210043 



Description of Project 
Provide a brief description of the scope of work, identifying major job/operations 
that will be conducted.  Include the number of personnel expected on site and 
types of equipment that will be used.   
 



This is a semiannual groundwater monitoring program which in completed in 
May and November. One field technician is required for approximately ten 
days to complete the sampling and water level measurements.  Equipment 
used includes a water level meter. 



 
Describe Work Zone 
Provide names of effected roadways, physical characteristics, including the 
correct number of lanes, turn lanes, pavement markings, parking lanes, medians, 
traffic islands, posted speed limits as well as all intersecting streets and affected 
sidewalks within the proposed work zone. Detailed drawings can be included.  
 
S-10 is located on Duff Avenue south of Giordano Street; a low-volume, 
low-speed residential road. 
Work Zone Protective Measures 
Identify and provide for specific locations for all traffic control devices (i.e. signs, 
cones, tubular markers, flaggers etc.)  Refer to specific MUTCD traffic control 
applications set forth in Part 6 of the MUTCD Manual.  Attach copy of MUTCD 
work zone set up. 
 
The field vehicle will be parked parallel to the curb creating a defensive 
barrier. Temporary traffic barriers will be placed around the work zone. 
Name and Location of Nearest Emergency Medical Facility 
 
Citrus Valley Medical Center – 1115 S Sunset Ave. West Covina, CA 91790 
 
 
 
 
 
 











Contacts 
Principal Engineer 
Scott Parsons 



Phone 
(949) 809-5222 



Client Representative 
Bradley Barquest 



Phone 
(763) 432-5695 



Site safety Coordinator 
Tatiana Moisseeva 



Phone 
(949) 809-5226 



Approvals 
Health & Safety Officer 
James Walker 



Signature Date 
6/15/11 



Site Safety Coordinator 
Tatiana Moisseeva 



Signature 



 



Date 
6/15/11 



 
 











Appendix G 
Work Zone Protection Plan for S-11 



 
 
Tetra Tech Entity 
Tetra Tech Geo 
 



Project Name 
PVOU UTC Groundwater Monitoring 
Program 



Proposed Dates and Time of 
Scheduled Work 
Semiannually: May and November 



Project Number 
117-2210043 



Description of Project 
Provide a brief description of the scope of work, identifying major job/operations 
that will be conducted.  Include the number of personnel expected on site and 
types of equipment that will be used.   
 



This is a semiannual groundwater monitoring program which in completed in 
May and November. One field technician is required for approximately ten 
days to complete the sampling and water level measurements.  Equipment 
used includes a water level meter. 



 
Describe Work Zone 
Provide names of effected roadways, physical characteristics, including the 
correct number of lanes, turn lanes, pavement markings, parking lanes, medians, 
traffic islands, posted speed limits as well as all intersecting streets and affected 
sidewalks within the proposed work zone. Detailed drawings can be included.  
 
S-11 is located in a planter along Beckner Street, east of Duff Avenue; a 
low-volume, low-speed residential road. 
Work Zone Protective Measures 
Identify and provide for specific locations for all traffic control devices (i.e. signs, 
cones, tubular markers, flaggers etc.)  Refer to specific MUTCD traffic control 
applications set forth in Part 6 of the MUTCD Manual.  Attach copy of MUTCD 
work zone set up. 
 
The field vehicle will be parked parallel to the curb creating a defensive 
barrier. Temporary traffic barriers will be placed around the work zone. 
Name and Location of Nearest Emergency Medical Facility 
 
Citrus Valley Medical Center – 1115 S Sunset Ave. West Covina, CA 91790 
 
 
 
 
 
 











Contacts 
Principal Engineer 
Scott Parsons 



Phone 
(949) 809-5222 



Client Representative 
Bradley Barquest 



Phone 
(763) 432-5695 



Site safety Coordinator 
Tatiana Moisseeva 



Phone 
(949) 809-5226 



Approvals 
Health & Safety Officer 
James Walker 



Signature Date 
6/15/11 



Site Safety Coordinator 
Tatiana Moisseeva 



Signature 



 



Date 
6/15/11 



 
 











Appendix G 
Work Zone Protection Plan for VCW-01 



 
 
Tetra Tech Entity 
Tetra Tech Geo 
 



Project Name 
PVOU UTC Groundwater Monitoring 
Program 



Proposed Dates and Time of 
Scheduled Work 
Semiannually: May and November 



Project Number 
117-2210043 



Description of Project 
Provide a brief description of the scope of work, identifying major job/operations 
that will be conducted.  Include the number of personnel expected on site and 
types of equipment that will be used.   
 
This is a semiannual groundwater monitoring program which in completed in 
May and November. One field technician is required for approximately ten 
days to complete the sampling.  Equipment used hydrasleeves, therefore  



 
Describe Work Zone 
Provide names of effected roadways, physical characteristics, including the 
correct number of lanes, turn lanes, pavement markings, parking lanes, medians, 
traffic islands, posted speed limits as well as all intersecting streets and affected 
sidewalks within the proposed work zone. Detailed drawings can be included.  
 
VCW-01 is located across from Allen J Martin Park near the intersection of 
Giordano St and California Ave. Giordano St is a two lane low-volume, low-
speed public road and VCW-01 is located a few feet from the park curb.   
Work Zone Protective Measures 
Identify and provide for specific locations for all traffic control devices (i.e. signs, 
cones, tubular markers, flaggers etc.)  Refer to specific MUTCD traffic control 
applications set forth in Part 6 of the MUTCD Manual.  Attach copy of MUTCD 
work zone set up. 
 
The field vehicle will be parked parallel to the curb creating a defensive 
barrier. Temporary traffic barriers will be placed around the work zone.  
Name and Location of Nearest Emergency Medical Facility 
 
Citrus Valley Medical Center – 1115 S Sunset Ave. West Covina, CA 91790 
 
 
 
 
 
 
 











Contacts 
Principal Engineer 
Scott Parsons 



Phone 
(949) 809-5222 



Client Representative 
Bradley Barquest 



Phone 
(763) 432-5695 



Site safety Coordinator 
Tatiana Moisseeva 



Phone 
(949) 809-5226 



Approvals 
Health & Safety Officer 
James Walker 



Signature Date 
6/15/11 



Site Safety Coordinator 
Tatiana Moisseeva 



Signature 



 



Date 
6/15/11 



 
 











Appendix G 
Work Zone Protection Plan for VCW-02, MW6-17, and S-06 



 
 
Tetra Tech Entity 
Tetra Tech Geo. 
 



Project Name 
PVOU UTC Groundwater Monitoring 
Program 



Proposed Dates and Time of 
Scheduled Work 
Semiannually: May and November 



Project Number 
117-2210043 



Description of Project 
Provide a brief description of the scope of work, identifying major job/operations 
that will be conducted.  Include the number of personnel expected on site and 
types of equipment that will be used.   
 
This is a semiannual groundwater monitoring program which in completed in 
May and November. One field technician is required for approximately ten 
days to complete the sampling. Equipment used includes dedicated pums 
and hydrasleeves. 



 
Describe Work Zone 
Provide names of effected roadways, physical characteristics, including the 
correct number of lanes, turn lanes, pavement markings, parking lanes, medians, 
traffic islands, posted speed limits as well as all intersecting streets and affected 
sidewalks within the proposed work zone. Detailed drawings can be included.  
 
VCW-02, MW6-17, and S-06 are located on the utility access driveway into 
Sunset Elementary School, off of Clintwood Ave. 
 
Work Zone Protective Measures 
Identify and provide for specific locations for all traffic control devices (i.e. signs, 
cones, tubular markers, flaggers etc.)  Refer to specific MUTCD traffic control 
applications set forth in Part 6 of the MUTCD Manual.  Attach copy of MUTCD 
work zone set up. 
 
The field vehicle will be parked parallel to the curb creating a defensive 
barrier. Traffic cones will be placed around the work zone.  
Name and Location of Nearest Emergency Medical Facility 
Citrus Valley Medical Center – 1115 S Sunset Ave. West Covina, CA 91790 
 
 
 
 
 
 
 











Contacts 
Principal Engineer 
Scott Parsons 



Phone 
(949) 809-5222 



Client Representative 
Bradley Barquest 



Phone 
(763) 432-5695 



Site safety Coordinator 
Tatiana Moisseeva 



Phone 
(949) 809-5226 



Approvals 
Health & Safety Officer 
James Walker 



Signature Date 
6/15/11 



Site Safety Coordinator 
Tatiana Moisseeva 



Signature 



 



Date 
6/15/11 



 
 











Appendix G 
Work Zone Protection Plan for VCW-03 



 
 
Tetra Tech Entity 
Tetra Tech Geo 
 



Project Name 
PVOU UTC Groundwater Monitoring 
Program 



Proposed Dates and Time of 
Scheduled Work 
Semiannually: May and November 



Project Number 
117-2210043 



Description of Project 
Provide a brief description of the scope of work, identifying major job/operations 
that will be conducted.  Include the number of personnel expected on site and 
types of equipment that will be used.   
 
This is a semiannual groundwater monitoring program which in completed in 
May and November. One field technician is required for approximately ten 
days to complete the sampling. Equipment used includes, dedicated pumps 
and hydrasleeves. 



Describe Work Zone 
Provide names of effected roadways, physical characteristics, including the 
correct number of lanes, turn lanes, pavement markings, parking lanes, medians, 
traffic islands, posted speed limits as well as all intersecting streets and affected 
sidewalks within the proposed work zone. Detailed drawings can be included.  
 
VCW-03 is on Sandy Hook Ave, north of Beckner Ave, a low-volume, low 
speed cul-de-sac. 
Work Zone Protective Measures 
Identify and provide for specific locations for all traffic control devices (i.e. signs, 
cones, tubular markers, flaggers etc.)  Refer to specific MUTCD traffic control 
applications set forth in Part 6 of the MUTCD Manual.  Attach copy of MUTCD 
work zone set up. 
 
The field vehicle will be parked parallel to the curb creating a defensive 
barrier. Temporary traffic barriers will be placed around the work zone. 
  
Name and Location of Nearest Emergency Medical Facility 
Citrus Valley Medical Center – 1115 S Sunset Ave. West Covina, CA 91790 
 
 
 
 
 
 
 
 











Contacts 
Principal Engineer 
Scott Parsons 



Phone 
(949) 809-5222 



Client Representative 
Bradley Barquest 



Phone 
(763) 432-5695 



Site safety Coordinator 
Tatiana Moisseeva 



Phone 
(949) 608-5226 



Approvals 
Health & Safety Officer 
James Walker 



Signature Date 
6/15/11 



Site Safety Coordinator 
Tatiana Moisseeva 



Signature 



 



Date 
6/15/11 



 
 











Appendix G 
Work Zone Protection Plan for SW-04 & VCW-06 



 
 
Tetra Tech Entity 
Tetra Tech Geo 
 



Project Name 
PVOU UTC Groundwater Monitoring 
Program 



Proposed Dates and Time of 
Scheduled Work 
Semiannually: May and November 



Project Number 
117-2210043 



Description of Project 
Provide a brief description of the scope of work, identifying major job/operations 
that will be conducted.  Include the number of personnel expected on site and 
types of equipment that will be used.   
 
This is a semiannual groundwater monitoring program which in completed in 
May and November. One field technician is required for approximately ten 
days to complete the sampling. Equipment used includes, dedicated pumps 
and hydrasleeves. 



 
Describe Work Zone 
Provide names of effected roadways, physical characteristics, including the 
correct number of lanes, turn lanes, pavement markings, parking lanes, medians, 
traffic islands, posted speed limits as well as all intersecting streets and affected 
sidewalks within the proposed work zone. Detailed drawings can be included.  
 
SW-04 and VCW-06 are located south of Valley Blvd. on 8th Ave.  8th Ave. is 
a two lane public road.  SW-04 and VCW-06 are located a few feet from the 
sidewalk.   
Work Zone Protective Measures 
Identify and provide for specific locations for all traffic control devices (i.e. signs, 
cones, tubular markers, flaggers etc.)  Refer to specific MUTCD traffic control 
applications set forth in Part 6 of the MUTCD Manual.  Attach copy of MUTCD 
work zone set up. 
 
The field vehicle will be parked parallel to the curb creating a defensive 
barrier. Traffic cones will be placed around the work zone. Road Work 
Ahead signs will be placed at least 125’ away from the well in both 
directions of 8th Ave. along with one Keep Right sign for traffic flowing 
north.  
Name and Location of Nearest Emergency Medical Facility 
 
Citrus Valley Medical Center – 1115 S Sunset Ave. West Covina, CA 91790 
 
 
 











Contacts 
Principal Engineer 
Scott Parsons 



Phone 
(949) 809-5222 



Client Representative 
Bradley Barquest 



Phone 
(763) 432-5695 



Site safety Coordinator 
Tatiana Moisseeva 



Phone 
(949) 809-5226 



Approvals 
Health & Safety Officer 
James Walker 



Signature Date 
6/15/11 



Site Safety Coordinator 
Tatiana Moisseeva 



Signature 



 



Date 
6/15/11 



 
 











Appendix G 
Work Zone Protection Plan for VCW-07 



 
 
Tetra Tech Entity 
Tetra Tech Geo  
 



Project Name 
PVOU UTC Groundwater Monitoring 
Program 



Proposed Dates and Time of 
Scheduled Work 
Semiannually: May and November 



Project Number 
117-2210043 



Description of Project 
Provide a brief description of the scope of work, identifying major job/operations 
that will be conducted.  Include the number of personnel expected on site and 
types of equipment that will be used.   
 
This is a semiannual groundwater monitoring program which in completed in 
May and November. One field technician is required for approximately eleven 
days to complete the sampling. Equipment used includes, dedicated pumps 
and hydrasleeves. 



 
Describe Work Zone 
Provide names of effected roadways, physical characteristics, including the 
correct number of lanes, turn lanes, pavement markings, parking lanes, medians, 
traffic islands, posted speed limits as well as all intersecting streets and affected 
sidewalks within the proposed work zone. Detailed drawings can be included.  
 
VCW-07 is located in between Nelson Ave and Valley Blvd on California St. 
Work Zone Protective Measures 
Identify and provide for specific locations for all traffic control devices (i.e. signs, 
cones, tubular markers, flaggers etc.)  Refer to specific MUTCD traffic control 
applications set forth in Part 6 of the MUTCD Manual.  Attach copy of MUTCD 
work zone set up. 
 
The field vehicle will be parked parallel to the curb creating a defensive 
barrier. Traffic cones will be placed around the work zone. Road Work 
Ahead signs will be placed at least 125’ away from the well in both 
directions of California along with a Keep Right sign for traffic going 
toward Valley Blvd.  
Name and Location of Nearest Emergency Medical Facility 
Citrus Valley Medical Center – 1115 S Sunset Ave. West Covina, CA 91790 
 
 
 
 
 
 











Contacts 
Principal Engineer 
Scott Parsons 



Phone 
(949) 809-5222 



Client Representative 
Bradley Barquest 



Phone 
(763) 432-5695 



Site safety Coordinator 
Tatiana Moisseeva 



Phone 
(949) 809-5226 



Approvals 
Health & Safety Officer 
James Walker 



Signature Date 
6/15/11 



Site Safety Coordinator 
Tatiana Moisseeva 



Signature 



 



Date 
6/15/11 



 
 











Appendix G 
Work Zone Protection Plan for SW-05 & VCW-09 



 
 
Tetra Tech Entity 
Tetra Tech Geo 
 



Project Name 
PVOU UTC Groundwater Monitoring 
Program 



Proposed Dates and Time of 
Scheduled Work 
Semiannually: May and November 



Project Number 
117-2210043 



Description of Project 
Provide a brief description of the scope of work, identifying major job/operations 
that will be conducted.  Include the number of personnel expected on site and 
types of equipment that will be used.   
 
This is a semiannual groundwater monitoring program which in completed in 
May and November. One field technician is required for approximately ten 
days to complete the sampling. Equipment used includes, dedicated pumps 
and hydrasleeves. 



 
Describe Work Zone 
Provide names of effected roadways, physical characteristics, including the 
correct number of lanes, turn lanes, pavement markings, parking lanes, medians, 
traffic islands, posted speed limits as well as all intersecting streets and affected 
sidewalks within the proposed work zone. Detailed drawings can be included.  
 
SW-05 and VCW-09 are located on Orange Avenue, a two lane public road.  
SW-05 and VCW-09 are located a few feet from the curb.   
Work Zone Protective Measures 
Identify and provide for specific locations for all traffic control devices (i.e. signs, 
cones, tubular markers, flaggers etc.)  Refer to specific MUTCD traffic control 
applications set forth in Part 6 of the MUTCD Manual.  Attach copy of MUTCD 
work zone set up. 
 
The field vehicle will be parked parallel to the curb creating a defensive 
barrier. Temporary traffic barriers will be placed around the work zone.  
Name and Location of Nearest Emergency Medical Facility 
 
Citrus Valley Medical Center – 1115 S Sunset Ave. West Covina, CA 91790 
 
 
 
 
 
 
 











Contacts 
Principal Engineer 
Scott Parsons 



Phone 
(949) 809-5222 



Client Representative 
Bradley Barquest 



Phone 
(763) 432-5695 



Site safety Coordinator 
Tatiana Moisseeva 



Phone 
(949) 809-5226 



Approvals 
Health & Safety Officer 
James Walker 



Signature Date 
6/15/11 



Site Safety Coordinator 
Tatiana Moisseeva 



Signature 



 



Date 
6/15/11 
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TETRA TECH STANDARD SAFETY OPERATING PRACTICES 
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APPENDIX F-2 



 



TETRA TECH HEAT STRESS PRACTICES 











Date Expected Temperature (oF)
Number of Work Areas Today:



Work Areas Location Number of 
Employees per 
Area



Water Provision 
Details 
(Use pull down to 
select cooler or 
bottles)



Total Daily 
Water 
Requirement 



Water 
Replenishing 
Schedule



Shade 
Stations per 
Area



Example Entry Trench 1 5 cooler 2 1 cooler every four 
hours



1



Work Area 1 Various Wells 1 bottles 16 16 bottles per day 1-shade station will be 
available if needed.



Work Area 2



Work Area 3



Work Area 4



Prepared By: James Walker
Reviewed by Site 
Superintendent: Tatiana Moisseva



Daily Water Bottle Inventory Requirements: Sixteen 16oz bottles per employee each day when bottles are used. 



Sufficient water provided in the amounts of either four 8-ounce cups, or two 16-ounce water bottles per hour per employee.



How to Use Spreadsheet: Enter in work locations for the day, the number of employees per work area and use the pull down to specify 
whether bottles or coolers will be used.  The spreadsheet is based on using 16 ounce bottles or 5 gallon portable water coolers. The Total Daily 
Water Requirement (in either the number of coolers or water bottles, depending on what was selected) will be calculated and displayed in that 
cell. Field staff will then document the water replenishing schedule to meet water requirements for that day. Attach the completed checklist to 
the Daily Tailgate Meeting Records.



HEAT ILLNESS PREVENTION CHECKLIST



SHADE AND WATER REQUIREMENTS
Direct access to shade that will accommodate all employees who seek it.



Equivalent to 2 gallons per employee each day when portable coolers with cups are used
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GROUNDWATER SAMPLING 
 
Hazard Risk Precautions 
 
Slips/Trips/Falls and Physical injury; struck by/ Hard hat, safety glasses, 
movement of against, crush injury steel-toed boots/ shoes, gloves 
heavy equipment  correct lifting techniques,   



  team lift, keep work zone tidy  
    



Contaminated water Skin contact/absorption Nitrile gloves, protective clothing(Tyveks)
 inhalation decontaminate regularly, make  
  respirators available 
   
 
Noise Hearing loss, Hearing protection 
 communication 
 interference 
 
Energy Sources Explosion, fire,  Use Ground Fault Circuit Interrupters  
 Electrocution, product  (GFCIs) 
 
Weather Heat Stress Follow safe work practices provided in  
  Appendix C-2 
Slips/trips/falls  
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  EQUIPMENT DECONTAMINATION 
 
Hazard Risk Precautions 
 
Hot water/metal Thermal burns Wear gloves, splash goggles, 



  use SOPs 
 
Pressurized water Physical injury Wear gloves, splash goggles, 
jet  Saranex coveralls 
 
Noise Hearing loss, Hearing protection 
 Communication  
 interference 
 
Weather Heat Stress Follow safe work practices provided in  
  Appendix C-2 
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Nitrile gloves, steel-toed boots, safety glasses and high-visibility vest with reflective stripes.
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PVOU Groundwater Monitoring 
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Set traffic control, if required. Remove the well cover lid. A new pair of nitrile or latex gloves should be worn for each well. The sampling methods used include the purge and sample method and hydrosleeve bag sampling method. 
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Hydrosleeve method:Retrieve previously installed HS, measure the depth to water. Collect the sample into a labelled sample container.Install new HS, close the well lid.
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Purge method includes low-flow and 3 casing volumes techniques.
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Low-flow sampling method requires control box and generator. Purge required until all parameters are stable.Collect the sample into a labelled sample container.   
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Three casing volumes purge used for the wells with4" dedicated pumps. The subcontractor (Gregg Drilling) is used to sample these wells. Connect control box to the subs generator and purge 3-casing volumes. Collect the samples into a labeled container.
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Place the samples in the coolers with ice. Fill out COC.Demobilize and decontaminate equipment. 
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Traffic, slips, falls, strain.
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Contaminated groundwater. container preservatives. 
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Leather gloves should be worn when opening and closing 
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Heavy lifting, fire hazards, contaminated groundwater
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Heavy machinery
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Contaminated groundwater
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Temporary traffic barriers. High visibility traffic vest.Practice the correct lifting techniques.Hydration, sunscreen, and ppe (hat, gloves, saftey glasses)
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Hazardous environment: heat, sun radiation, dust, fumes, and well 's vapor.
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PPE, fire extinguisher. Practice the correct lifting techniques.Use heavy-duty extension cords, do not refuel thegenerator while running.
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/Staff Engineer
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James Walker/Project Geologist 
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James Walker/Project Geologist 
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the well lid. Nitrile gloves and eye protection should be worn
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while handling the Hydrasleeve and sample bottles.
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Exercise caution while the sub is positioning the pump rig.





tatiana.moisseeva


Typewritten Text





tatiana.moisseeva


Typewritten Text


Leather gloves should be worn when opening and closing 
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Wear safety vest at all times.
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INSTRUCTIONS FOR COMPLETING THE JOB SAFETY ANALYSIS FORM 
Job Safety Analysis (JSA) is an important accident prevention tool that works 
by finding hazards and eliminating or minimizing them before the job is 
performed, and before they have a chance to become accidents.  Use JSA 
for job clarification and hazard awareness, as a guide in the new employee 
training, for periodic contacts and for retraining of senior employees, as a 
refresher on jobs which run infrequently, as an accident investigation tool, 
and for informing employees of specific job hazards and protective 
measures.  Set priorities for doing JSA's: jobs that have a history of many 
accident, jobs that have produced disabling injuries, jobs with high potential 
for disabling injury or death, and new jobs with no accident history. 



Select a job to be analyzed.  Before filling out this form, consider the following:  
The purpose of the job - What has to be done?  Who has to do it?  The activities 
involved - How is it done?  When is it done?  Where is it done?  In summary, to 
complete this form you should consider the purpose of the job, the activities it 
involves, and the hazards it presents.  If you are not familiar with a particular job 
or operation, interview an employee who is.  in addition, observing an employee 
performing the job, or "walking through" the operation step by step may give 
additional insight into potential hazards.  You may also wish to videotape the job 
and analyze it.  Here's how to do each of the tree parts of a Job Safety Analysis: 



SEQUENCE OF BASIC JOB STEPS POTENTIAL HAZARDS RECOMMENDED ACTION OR PROCEDURE 
Examining a specific job by breaking it down into 
a series of steps or tasks, will enable you to 
discover potential hazards employees may 
encounter. 



A hazard is a potential danger. The purpose of 
the Job Safety Analysis is to identify ALL 
hazards both those produced by the 
environment or conditions and those 
connected with the job procedure. 



Using the first two columns as a guide, decide what actions 
or procedures are necessary to eliminate or minimize the 
hazards that could lead to an accident, injury, or 
occupational illness. 



Each job or operation will consist of a set of 
steps or task. For example, the job might be to 
move a box from a conveyor in the receiving 
area to a shelf in the storage area. To determine 
where a step begins or ends, look for a change 
of activity, change in direction or movement. 



Begin by trying to: (1) engineer the hazard out; (2) provide 
guards, safety devices, etc; (3) provide personal protective 
equipment; (4) provide job instruction training; (5) maintain 
good housekeeping; (6) insure good ergonomics 
(positioning the person in relation to the machine or other 
elements in such a way as to improve safety). Picking up the box from the conveyor and 



placing it on a handtruck is one step.The next 
step might be to push the loaded handtruck to 
the storage area (a change in activity). Moving 
the boxes from the truck and placing them on 
the shelf is another step.The final step might be 
returning the handtruck to the receiving area. 



To Identify hazards, ask yourself these 
questions about each step: (1) Is there a 
danger of the employees striking against, 
being struck by, or otherwise making injurious 
contact with an object? (2) Can the employee 
be caught in, by, or between objects? 
(3) Is there potential for slipping, tripping, or 
falling? Could the employee suffer strains from 
pushing, pulling, lifting, bending, or twisting? 
(4) Is the environment hazardous to safety 
and/or health (toxic gas, vapor, mist, fumes, 
dust, heat, or radiation)? 



List the recommended safe operating procedures. Begin 
with an action word. Say exactly what needs to be done to 
correct the hazard, such as, "lift using your leg muscles." 
Avoid general statements such as, "be careful." Give 
recommended action or procedure for each hazard. 



Serious hazards should be corrected immediately.  The 
JSA should then be changed to reflect the new conditions. 



Be sure to list all the steps needed to perform 
the job. Some steps may not be performed each 
time; an example could be checking the casters 
on the handtruck. However, if that step is 
generally part of the job it should be listed. 



Close observation and knowledge of the job is 
important. Examine each step carefully to find 
and identify hazards - the actions, conditions, 
and possibilities that could lead to an 
accident. Compiling an accurate and complete 
list of potential hazards will allow you to 
develop the recommended safe job 
procedures needed to prevent accidents. 



Finally, review your input on all three columns for accuracy 
and completeness. Determine if the recommended actions 
or procedures have been put in place. Re-evaluate the job 
safety analysis as necessary.  
 





tatiana.moisseeva


Typewritten Text











 
 



               TETRA TECH 



 



APPENDIX H 



 



HOSPITAL ROUTE MAPS 
 























 
 



               TETRA TECH 



 



APPENDIX I-1 



 



INCIDENT REPORTING AND INVESTIGATION PROGRAM 











The online version of this document supersedes all other versions.  Paper copies of this document are 
uncontrolled.  The controlled version of this document can be found on the Tetra Tech Intranet. 



Revision Date: 2/17/2011 



Document Control Number: 



2-2 



 
TETRA TECH, INC. 



INCIDENT REPORTING AND INVESTIGATION 
PROGRAM



Page 1 of 13



1.0 INTRODUCTION 
 
Accepted loss control theory explains that for every major incident resulting in serious 
physical harm or large loss, there are several preceding minor incidents with limited impact 
and even more frequent near miss events with little or no significant damage.  By focusing 
on the causes of the more frequent minor or near miss incidents, it is possible to reduce the 
probability that a major loss will occur.   
 
Tetra Tech’s goal of zero incident performance is based on this theory. When incidents are 
reported, and their cause understood and corrective measures taken - then serious or major 
injuries or losses will be prevented.  Emphasis on incident reporting and investigation will 
result in a safer work environment.   
 
This incident investigation program establishes procedures for the reporting and 
investigation of all incidents.  This program satisfies, in part, the recording, reporting and 
employee participation requirements specified in Title 29 of the Code of Federal Regulations 
(CFR), Part 1904.   
 
 
2.0 POLICY STATEMENT 
 
All incidents including near-miss incidents involving Tetra Tech personnel or Tetra Tech 
subcontractors under Tetra Tech’s immediate direction shall be reported and investigated.  
Investigations shall be conducted in a timely manner and provide an accurate and 
substantiated account of how and why the incident occurred and what corrective actions 
have been identified to address the investigation findings. Information gathered from the 
investigation shall be used by management to improve conditions to prevent future 
occurrence of the incident or similar incidents.   



3.0 SCOPE 
 
The incident reporting and investigation program shall apply to all operating units within 
Tetra Tech. 
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4.0 RESPONSIBLITIES 
 
4.1 Executive Management 
Tetra Tech Management has the overall responsibility for the effective implementation and 
maintenance of this program. This includes assuring the necessary resources are provided 
and that line managers and employees are held accountable for their responsibilities under 
this program.  Executive management will also participate in executive reviews of all major 
incidents as well as monitor enterprise incident metrics.  



4.2 Line Management 
Line Managers shall ensure that program requirements have been addressed for all areas 
and employees they manage, including communicating program requirements to their 
employees, ensuring that complete and thorough incident investigations are conducted and 
that corrective actions identified as the result of an incident investigation are documented, 
corrected and verified as complete.  



4.3 Employees 
Employees are responsible for performing their job duties in a manner that is compliant with 
the requirements of this program. Employees are responsible to report all unsafe conditions 
or acts and immediately report any work related incident to supervisory personnel 
 
4.4 Health and Safety Personnel 
Health and Safety Personnel are responsible for providing overall direction for the program 
and ensuring that all program elements are implemented at the individual operating units.  
They will serve as a contact for incident reporting for the operating unit and act as a 
resource in conducting incident investigations.  Health and Safety personnel are responsible 
for completing the classification and documentation of all incident investigation data, 
reviewing investigation effectiveness, communicating lessons learned from completed 
incident investigations and other related issues to assure program effectiveness.  



4.5 Human Resources and Workers Compensation Personnel 
HR and/or WC personnel shall support the recordkeeping and reporting requirements as 
established by this program.  Human Resources will assist in coordinating post accident 
drug and alcohol screening should incident circumstances or client requirements warrant 
testing.  
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5.0 DEFINITIONS 
 
Definitions related to this program are provided below. 



First Aid 
First aid is defined as specific treatment that can be rendered by a first aid responder at the 
location where the injury occurred or by a physician or health care professional.  Examples 
of first aid treatment include, but are not limited to: 



� Cleansing, flushing or soaking wounds on the skin surface; 



� Using wound coverings such as bandages, gauze pads, steri-strips or butterfly 



bandages;  



� Administering tetanus immunizations;   



� Using temporary immobilization devices such as a sling or splint while transporting; 



and 



� Using hot or cold therapy.  



 
A complete list of first aid treatment as defined by OSHA is found in 29 CFR 1904.7(b)(5)(ii) 
 
Hazardous Substance 
Any substance that results or may result in adverse effects on the health or safety of an 
exposed employee 
 
Incident 
An incident is defined as "an undesired event which results or could have resulted in harm 
to people, or loss/damage to property, production, or the environment."   Some examples of 
incidents are as follows: 
 



� Work-related injury or illness; 



� Suspected hazardous substance exposure over the allowable exposure limit; 



� Automobile or vehicle-related incidents; 



� Significant property or equipment damage; 



� An unplanned fire or explosion; 



� An unplanned spill or release (including air releases) to the environment; 
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� A permit or permit equivalent exceedance; or 



� Unexpected contact with damage to aboveground or below ground utilities. 



A near miss incident is described as an undesired event or workplace condition which under 
slightly different circumstances had a reasonable probability of resulting in one of the 
outcomes described above.  Some examples of near miss incidents are as follows:  
 



� Tools falling from overhead work near workers below; 



� Unexpected contact without damage to aboveground or below ground utilities; 



� Discovery of an unknown and potentially hazardous material, or anomaly;  



� Discovery of confirmed or potential Munitions and Explosives of Concern or 



Recovered Chemical Warfare Materiel (RCWM) that may present a hazard. 



 
Injury or Illness 
An injury or illness is an abnormal condition or disorder.  Injuries includes such cases as, but 
not limited to, a cut, fracture, sprain, amputation or insect bite.  Illnesses include both acute 
and chronic illnesses, such as, but not limited to, skin disease or disorder, respiratory 
conditions, poisoning or hearing loss. 
 
Major Incident 
A major incident is defined as any of the following: 



� Results in a fatality; 



� Results in the hospitalization of one or more employees; 



� Specific treatment for the injury or condition is rendered by a health care 



professional and results in permanent total, permanent partial disability or temporary 



total disability; or 



� Significant property or equipment damage has occurred.  



 
Minor Incident 
A minor incident is defined as any of the following: 



� Specific treatment for the injury is rendered by a first aid provider or health care 



professional either at the location of injury or at a local medical provider and the 



employee is treated and released; 
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� Lost time, restricted duty or job transfer incident without permanent total or partial 



disability or temporary total disability; or 



� Minimal property or equipment damage.  



 
Medical Treatment 
Medical treatment includes managing and caring for a patient by a physician or health care 
professional for the purpose of combating disease or disorder.  The following are some 
examples of medical treatment: 
 



� Prescription medication;  



� Sutures; 



� Application of a rigid means of support; and  



� Hospitalization for medical treatment. 



 
Overexposure 
 An exposure to a hazardous substance that results in signs or symptoms indicative of an 
adverse effect or reaction. 
 
Root Cause Analysis 
An investigative approach designed to identify the most basic causative factors of why and 
how an incident occurred. 
 
Work Related Injury or Illness 
An injury or illness is considered work related if an event or exposure in the work 
environment caused, contributed and in some cases significantly aggravated a pre-existing 
condition.  
 
6.0 PROGRAM ELEMENTS 
 
The following sections describe the various program elements that comprise the Tetra Tech 
Incident Reporting and Investigation Program.  Elements include incident notification and 
reporting procedures, incident response and investigation, incident recording, employee 
participation and program evaluation. 
 
6.1 Incident Notification and Reporting 
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All incidents involving Tetra Tech employees or subcontractors under the immediate 
direction and control of Tetra Tech personnel must be immediately reported to supervisory 
personnel such as the office or field supervisor or project manager or site safety coordinator.  
In addition, the Office Health and Safety Representative (OHSR) must be notified.  The OHSR 
must then report the incident to the Health and Safety Representative (HSR) of the 
operating unit.   
 
In the event of a major incident or an incident resulting in injury or illness, the initial 
notification must be made within one hour.   
 
In the event of a major incident, the Corporate Health and Safety VP must be notified within 
one hour.  



All reported incidents must be documented on TOTAL, Tetra Tech’s online incident 
management system accessible on the Tetra Tech Intranet site.  TOTAL stands for “Tracking 
and Optimizing Tool for Analyzing Losses”.  The system will do the following: 



� Allow employees to log on and immediately report and notify key personnel of an 



incident; 



� Gather required information on several types of incidents including near miss 



reporting, injury and illness, property and equipment damage, spills, releases, fire 



and motor vehicle incidents;  



� Prompt users through an effective incident investigation process, including root 



cause analysis and the identification and completion of corrective actions; 



� Notify HR personnel when a workers’ compensation claim will be required and 



prompt required reporting for claims processing;  



� Maintain a repository for all documentation generated by an incident including 



photos and claim information;  



� Share lessons learned from incident investigations throughout the enterprise; and 



� Allow health and safety personnel to track, analyze and report on incident data in a 



consistent manner across the enterprise.  



TOTAL is designed to guide users through the required process depending on the type of 
incident reported.  Information pertaining to the use of TOTAL including a brief employee 
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tutorial and user guide can be found at https://mytetratech.com) and by clicking on the 
“incident reporting” link under the health and safety drop down tab.   
 
TOTAL will provide an email notification of an incident to the employee’s supervisor, project 
manager as well as office and unit HSR.  Incident reports should be completed as soon as 
possible but no later than 24 hours after the incident.   TOTAL was designed so that initial 
reporting within 24 hours will require basic information readily available at the time of the 
incident.  Users can access incident reports later and complete the investigation process 
when additional information becomes available.    
 
If access to TOTAL is not available, the following forms must be onsite and used when reporting 
incidents.  They are also available in Section 2 of the Tetra Tech Health and Safety Manual:  



� Incident Report, Form IR (Required for ALL incident types including near misses) 



� Incident Report Injury and Illness, Form IR-A  (Required in addition to the IR report for all 
incidents involving injury or illness including those requiring only first aid measures) 



� Incident Report Damage, Fire, Spill or Release, Form IR-B (Required in addition to the IR 
report for all incidents involving property or equipment damage, fire, spills or releases) 



� Incident Report Motor Vehicle, IR-C (required in addition to the IR report for all incidents 
involving a motor vehicle) 



 
Incident Investigations shall be conducted in a timely manner and provide an accurate and 
substantiated account of how and why the incident occurred and what corrective actions 
have been identified to address the investigation findings. Applications within TOTAL support 
additional H&S processes to initiate a root cause analysis, implement corrective action 
plans, and post lessons learned. Management shall use the information gathered from the 
investigation to improve conditions that can prevent a future occurrence of the incident or 
similar incidents.  
 
Incident recordkeeping and reporting will comply with US Occupational Safety and Health 
Administration (OSHA) and any related national and local agencies and\or administrations 
reporting requirements.  Incident reports logged into TOTAL or completed on hard copy 
forms are considered the equivalent of the OSHA required Form 301, "Injury and Illness 
Incident Report". 
 
6.1.1 Subcontractor Employees 
 
If the incident involved a subcontractor employee under the direct supervision of a Tetra 
Tech employee, an investigation must be conducted and documented on TOTAL.   
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It is important to investigate the circumstances in cases of subcontractor incidents that 
occur while under the direction of Tetra Tech personnel in order to focus on the adequacy of 
the hazard assessment utilized for predicting, preventing, and responding to the incident 
rather than simply emphasizing a particular unsafe act.   
 
The subcontractor’s investigation report must be requested and uploaded into TOTAL and 
placed in project or office files as applicable.  
 
6.1.2 Injury or Illness 
 
In the event of an injury or illness, supervisory personnel such as the office or field 
supervisor or project manager or site safety coordinator should immediately institute 
emergency procedures as outlined in the site-specific HASP or other established emergency 
response procedures.  The first priority is to arrange for first aid and off-site medical 
treatment if necessary.    



 
The individual receiving the initial report must then notify the local Office Health and Safety 
Representative and Unit Health and Safety Representative within one hour of the injury or 
illness. When non-emergency medical treatment is needed, operating unit HSRs may direct 
injured employees to contact Tetra Tech’s on-call occupational nurses or physicians.  This 
service provides employees with immediate access to qualified third party healthcare 
professionals.  These healthcare professionals will direct employees to Tetra Tech’s workers 
compensation network providers near the location of the injured employee when needed. 
These providers should be used for treatment.   Any serious incident requiring urgent care is 
deferred to the appropriate medical treatment as a priority over internal reporting.   
 
The unit HSR shall determine if the case warrants intervention and shall activate these 
services as appropriate.  



 
6.2 Incident Response and Investigation  
 
Immediate response actions, investigation objectives and root cause analysis procedures 
are discussed below. 
 
6.2.1 Immediate Response Actions 
 
In the event of an incident, the office or field supervisor, or project manager or site safety 
coordinator must ensure that appropriate immediate response measures have been taken.  
These include: 
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� Removing or rescuing injured or exposed employees and ensuring appropriate 



medical treatment is provided. 



� Stopping all activity until a determination can be made that current conditions do not 



present a potential serious threat to personnel 



� Accounting for all site employees 



� Implementing measures to identify and address any hazardous condition  



� Addressing “safe return to work” measures as applicable  



 
Incident Response Checklists for both minor and major incidents have been developed and 
are found in Appendix B of this document or can be downloaded from the Tetra Tech 
Intranet   These checklists outline the initial and secondary response actions and provide a 
summary of the types of information that must be collected as part of an effective 
investigation.    



 
6.2.2 Investigation Objectives 
 
All incidents shall be investigated in enough detail to provide the necessary facts about 
when, how and why the incident occurred.  The goal of the investigation is to obtain accurate 
and objective information regarding the event.  Tetra Tech has implemented a Root Cause 
Analysis (RCA) investigative approach as a method to truly evaluate and understand the 
details and facts of the incident in order to prevent recurrence and protect workers, property 
and the environment in addition to using resources where they would have the most benefit.  
 
Timing is critical in any incident investigation as key facts can be forgotten or distorted, 
witness recollection may be affected by others and evidence can be damaged or lost.  If 
subcontractors are involved they may not be inclined to cooperate once a contract expires.  
Therefore investigations must be started immediately and properly coordinated.  
 
 
 
 
6.2.3 Root Cause Analysis “5 Whys” 
 
The preferred type of RCA to be followed during an incident investigation is a less structured 
RCA technique termed the “5 Why Process”.  By following a singular logic path and asking 
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why at least five times, the investigator will most likely get to the root cause level of why an 
incident occurred.  
 
Root Cause Analysis Worksheets have been developed to assist an investigator in this 
process.  RCA worksheets can be downloaded from the Tetra Tech Intranet.  This work sheet 
identifies several areas of inquiry that must be evaluated in an investigation.  The areas of 
inquiry include factors related to personnel, management, tasks, tools/material/equipment 
and the work environment.  Once an area of inquiry has been identified as a potential 
concern, the 5 Why Process must be applied to each and documented on the worksheet.  
Completed worksheets must be uploaded into TOTAL or attached to the original incident 
report when required. 



 
6.2.4 Corrective Actions 
 
Corrective actions must be established for each root cause identified in the investigation 
and documented on a Corrective Action Plan.  Corrective actions must address all 
immediate and root causes of the incident in order to prevent recurrence.  They must be 
specific actions assigned to individuals with the authority for implementation along with an 
expected completion date.  Most importantly, each corrective action established must be 
verified that it has been properly implemented and has effectively addressed the causes of 
the incident.   
 
TOTAL will allow users to detail the required corrective action, assign a responsible party, 
notify that party and provide a tracking mechanism for completion.  . 
 
The supervisor, project manager or office manager is responsible for ensuring that 
corrective actions are implemented; however, the corrective actions should be discussed 
with the operating unit HSR regarding their feasibility and effectiveness prior to 
implementation. 



 
6.2.5 RCA Levels and Triggers 
 
A two level approach to RCA has been established. The following triggers will determine the 
level of RCA required for the incident and must be indicated on the IR report completed for 
the incident.  Additional documentation of the completed RCA must be attached to the 
original IR Form.   
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Level One 
A Level 1 RCA is conducted by an individual(s) with experience or training in root cause 
analysis techniques that will conduct or direct documentation reviews, site investigation, 
witness and affected employee interviews, and identify corrective actions.  Activating a Level 
1 RCA and identifying RCA team members will be at the discretion of the Corporate 
Administration office.  
 
Any of the following events may trigger a Level 1 RCA: 
 
� Work related fatality; 



� Hospitalization of one or more employee where injuries result in total or partial 



permanent disability;  



� Property damage in excess of $75,000; or 



� When requested by senior management. 



 
Level Two 
A Level 2 RCA is self performed within the operating unit by supervisory personnel with 
assistance of the operating unit HSR.  Level 2 RCA shall utilize the 5 Why RCA methodology 
and document the findings on the tools provided.  
 
Any of the following events will trigger a Level 2 RCA: 
 
� OSHA recordable lost time incident; 



� Near miss incident that could have triggered a Level 1 RCA; and 



� When requested by senior management. 



 
6.2.6 Lessons Learned 
 
Lessons learned from investigating incidents help identify improvement areas and prevent 
similar situations from occurring in the future.   Once an investigation is completed it is the 
responsibility of the operating unit HSR to review findings and determine if a Lessons 
Learned communication is warranted.  As appropriate, the HSR will communicate the results 
of the investigation and any lessons learned to others within the operating unit under similar 
conditions or operations, lessons learned are also posted on TOTAL for dissemination 
throughout the enterprise.   
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6.3 Incident Recordkeeping 
 
6.3.1 OSHA Recordkeeping 
 
OSHA Recordable Injuries and Illnesses 
Injuries and illnesses defined as recordable by OSHA (for example, incidents involving days 
away, job restrictions or medical treatment beyond basic first aid) must be recorded on 
OSHA Form 300, "Log of Work-Related Injuries and Illnesses".  Details on OSHA 
recordkeeping criteria are presented in Document Control Number 1-4, "Recordkeeping and 
Reporting Requirements".  The operating unit HSR shall determine whether the injury or 
illness is recordable according to OSHA recordkeeping requirements.  
 
OSHA Reportable Injuries and Illnesses  
In accordance with 29 CFR 1904.39, Tetra Tech must report to OSHA any incident involving 
a fatality or resulting in the in-patient hospitalization of three or more employees within 8 
hours after the occurrence.  Certain states may have more stringent notification 
requirements. This report must be made to the nearest area office of OSHA either by phone 
or in person. The operating unit HSR and CHSD should be immediately notified of the event 
and will coordinate responses and contact with the agencies involved.  



 
6.3.2 Record Retention 
 
All incident reports and OSHA injury and illness records must be maintained at the operating 
unit level for at least five years after the end of the calendar year in which the incident 
occurred.  
 
6.4 Employee Involvement 
 
All Tetra Tech employees are expected to immediately report all incidents including near 
miss events to their supervisor.  Reporting of incidents is critical in providing proper medical 
attention, correcting unsafe conditions, and maintaining an effective incident prevention 
program.   
 
Employees are also expected to cooperate in incident investigations in order to conduct a 
thorough investigation.  
 
Employees are instructed in proper reporting procedures through safety training, site 
specific health and safety plans, company publications and guidance available on the 
company Intranet site. 











The online version of this document supersedes all other versions.  Paper copies of this document are 
uncontrolled.  The controlled version of this document can be found on the Tetra Tech Intranet. 



Revision Date: 2/17/2011 



Document Control Number: 
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Employees have the right to access company injury and illness records in accordance with 
the provisions outlined in 29 CFR 1904.35.   
 
6.5 Program Evaluation 
 
Evaluation of program compliance and recordkeeping will be completed during audits as 
described in the Tetra Tech “Health and Safety Audit Program” (Document Control No. 1-3). 
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INSTRUCTIONS:
Complete all sections below for incidents involving injury or illness.  



Do NOT leave any blanks. 
Attach this form to the IR FORM completed for this incident.



Incident Report Number: (From the IR Form)



EMPLOYEE INFORMATION
Company Affiliation



Tetra Tech Employee?       TetraTech subcontractor employee (directly supervised by Tt personnel)?     



Full Name Company (if not Tt employee)



Street Address, City, State and Zip Code Address Type



____________________________________________________



____________________________________________________



Home address (for Tt employees)    



Business address (for subcontractors)    



Telephone Numbers



Work:     Home:     Cell:     



Occupation (regular job title) Department



Was the individual performing regular job duties? Time individual began work



    Yes  No AM  PM OR Cannot be determined   



Safety equipment



Provided?   Yes  No



Used?  Yes  No If no, explain why



     



     



     



Type(s) provided: Hard hat   Protective clothing



  Gloves   High visibility vest



  Eye protection   Fall protection



  Safety shoes   Machine guarding



  Respirator   Other (list)



       



NOTIFICATIONS
Name of Tt employee to whom the injury or illness was first reported Was H&S notified within one hour of injury or illness?



    Yes  No



Date of report H&S Personnel Notified



Time of report Time of Report



If subcontractor injury, did subcontractor’s firm perform their own incident investigation?



Yes  No If yes, request a copy of their completed investigation form/report and attach it to this report.
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INJURY / ILLNESS DETAILS
What was the individual doing just before the incident occurred? Describe the activity as well as the tools, equipment, or material the individual was 
using. Be specific. Examples: “Climbing a ladder while carrying roofing materials”; “Spraying chlorine from a hand sprayer”; “Daily computer key-entry”



             



             



             



What Happened? Describe how the injury occurred. Examples: “When ladder slipped on wet floor and worker fell 20 feet”; “Worker was sprayed with 
chlorine when gasket broke during replacement”; Worker developed soreness in wrist over time”



             



             



             



             



Describe the object or substance that directly harmed the individual: Examples: “Concrete floor”; “Chlorine”; “Radial Arm Saw”. If this question 
does not apply to the incident, write “Not Applicable”.



             



             



MEDICAL CARE PROVIDED



Was first aid provided at the site:   Yes  No   If yes, describe the type of first aid administered and by whom?



             



Was treatment provided away from the site:   Yes   No   If yes, provide the information below.



Name of physician or health care professional Facility Name



Street Address, City State and Zip Code Type of Care?



____________________________________________________



____________________________________________________



Was individual treated in emergency room?                 Yes   No   



Was individual hospitalized overnight as an in-patient? Yes   No   
  



Did the individual die?      Yes   No   If yes, date: ___  



Will a worker’s compensation claim be filed?              Yes   No   
Telephone Number



NOTE: Attach any police reports or related diagrams to this report.



SIGNATURES
I have reviewed this report and agree that all the supplied information is accurate



Affected individual (print) Affected individual (signature) Telephone Number Date



This form contains information relating to employee health and must be used in a manner that protects the confidentiality of the 
employee to the extent possible while the information is being used for occupational safety and health purposes.
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INSTRUCTIONS:
Complete all sections below for incidents involving property/equipment damage, fire, spill or release.



Do NOT leave any blanks. 
Attach this form to the IR FORM completed for this incident.



Incident Report Number: (From the IR Form)



TYPE OF INCIDENT (Check all that apply)



Property Damage Equipment Damage   Fire or Explosion Spill or Release



INCIDENT DETAILS
Results of Incident: Fully describe damages, losses, etc.



             



             



             



Response Actions Taken:



             



             



             



Responding Agency(s) (i.e. police, fire department, etc.) Agency(s) Contact Name(s)



DAMAGED ITEMS (List all damaged items, extent of damage and estimated repair cost)
Item: Extent of damage: Estimated repair cost



SPILLS / RELEASES (Provide information for spilled/released materials)
Substance Estimated quantity and duration Specify Reportable Quantity (RQ) 



Exceeded?  Yes  No NA



FIRES / EXPLOSIONS (Provide information related to fires/explosions)



Fire fighting equipment used?   Yes  No If yes, type of equipment:       



NOTIFICATIONS
Required notifications Name of person notified By whom Date / Time



Client:    Yes  No



Agency:  Yes  No



Other:  Yes  No



Who is responsible for reporting incident to outside agency(s)? Tt  Client Other Name: 



Was an additional written report on this incident generated?      Yes  No If yes, place in project file.











TETRA TECH, INC.
INCIDENT FORM IR-C 



Form IR - C Page 1 of 3 Revision Date 9/06



INSTRUCTIONS:
Complete all sections below for incidents involving motor vehicle accidents.  Do NOT leave any blanks. 



Attach this form to the IR FORM completed for this incident.



Incident Report Number: (From the IR Form)



INCIDENT DETAILS
Name of road, street, highway or location where accident occurred Name of intersecting road, street or highway if applicable



County City State



Did police respond to the accident? Did ambulance respond to the accident?



    Yes   No     Yes   No



Name and location of responding police department Ambulance company name and location



Officer’s name/badge # 



Did police complete an incident report? Yes   No If yes, police report number:                         
Request a copy of completed investigation report and attach to this form.



VEHICLE INFORMATION



How many vehicles were involved in the accident?   (Attach additional sheets as applicable for accidents involving more than 2 vehicles.)



Vehicle Number 1 – Tetra Tech Vehicle Vehicle Number 2 – Other Vehicle



Vehicle Owner / 
Contact Information



Vehicle Owner / 
Contact Information



Color Color



Make Make



Model Model



Year Year



License Plate # License Plate #



Identification # Identification #



Describe damage to vehicle number 1 Describe damage to vehicle number 2



Insurance Company Name and Address Insurance Company Name and Address



Agent Name Agent Name



Agent Phone No. Agent Phone No.



Policy Number Policy Number
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DRIVER INFORMATION
Vehicle Number 1 – Tetra Tech Vehicle Vehicle Number 2 – Other Vehicle



Driver’s Name Driver’s Name



Driver’s Address Driver’s Address



Phone Number Phone Number



Date of Birth Date of Birth



Driver’s License # Driver’s License #



Licensing State Licensing State



Gender Male   Female Gender Male   Female



Was traffic citation issued to Tetra Tech driver?    Yes   No Was traffic citation issued to driver of other vehicle?   Yes   No



Citation # Citation #



Citation Description Citation Description



PASSENGERS IN VEHICLES (NON-INJURED)
List all non-injured passengers (excluding driver) in each vehicle.



Driver information is captured in the preceding section.
Information related to persons injured in the accident (non-Tt employees) is captured in the section below on this form.



Injured Tt employee information is captured on FORM IR-A 



Vehicle Number 1 – Tetra Tech Vehicle Vehicle Number 2 – Other Vehicle



How many passengers (excluding driver) in the vehicle? How many passengers (excluding driver) in the vehicle? 



Non-Injured 
Passenger  Name and 
Address



Non-Injured 
Passenger  Name and 
Address



Non-Injured 
Passenger  Name and 
Address



Non-Injured 
Passenger  Name and 
Address



Non-Injured 
Passenger  Name and 
Address



Non-Injured 
Passenger  Name and 
Address



INJURIES TO NON-TETRATECH EMPLOYEES
Name of injured person 1 Address of injured person 1



Age Gender Car No. Location in Car Seat Belt Used? Ejected from car? Injury or Fatality?



Male   Female Yes   No Yes   No Injured   Died



Name of injured person 2 Address of injured person 2



Age Gender Car No. Location in Car Seat Belt Used? Ejected from car? Injury or Fatality?



Male   Female Yes   No Yes   No Injured   Died



OTHER PROPERTY DAMAGE
Describe damage to property other than motor vehicles



Property Owner’s Name Property Owner’s Address
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COMPLETE AND SUBMIT DIAGRAM DEPICTING WHAT HAPPENED











TETRA TECH, INC.
INCIDENT REPORT



Form IR Page 1 of 2 Revision Date 9/06



Report Date Report Prepared By Incident Report Number



INSTRUCTIONS:
All incidents (including those involving subcontractors under direct supervision of Tetra Tech personnel)



must be documented on the IR Form.
Complete any additional parts to this form as indicated below for the type of incident selected.



TYPE OF INCIDENT (Check all that apply) Additional Form(s) Required for this type of incident



Near Miss (No losses, but could have resulted in injury, illness, or damage) Complete IR Form Only



Injury or Illness  Complete Form IR-A; Injury or Illness



Property or Equipment Damage, Fire, Spill or Release Complete Form IR-B; Damage, Fire, Spill or Release



Motor Vehicle Complete Form IR-C; Motor Vehicle



INFORMATION ABOUT THE INCIDENT
Description of Incident



             



             



             



             



Date of Incident Time of Incident



  AM  PM OR Cannot be determined   



Weather conditions at the time of the incident Was there adequate lighting?   



                                                                Yes  No



Location of Incident



              Was location of incident within the employer’s work environment? Yes  No



Street Address City, State, Zip Code and Country



Project Name Client:



Tt Supervisor or Project Manager Was supervisor on the scene?  



    Yes  No



WITNESS INFORMATION (attach additional sheets if necessary)
Name Company



Street Address City, State and Zip Code



Telephone Number(s)











TETRA TECH, INC.
INCIDENT REPORT



Form IR Page 2 of 2 Revision Date 9/06



CORRECTIVE ACTIONS
Corrective action(s) immediately taken by unit reporting the incident:



             



             



             



             



Corrective action(s) still to be taken (by whom and when):



             



             



             



             



ROOT CAUSE ANALYSIS LEVEL REQUIRED



Root Cause Analysis Level Required:   Level - 1 Level - 2   None  



Root Cause Analysis Level Definitions and Triggers



Level - 1 



Definition: A Level 1 RCA is conducted by individuals with experience or training in root cause analysis techniques.  This 
team will conduct or direct documentation reviews, site investigation, witness and affected employee interviews, and identify
corrective actions.    The team may draw upon experts within the company to provide technical assistance if necessary. The 
Corporate H&S Director is the central point of contact for team selection and activating a Level 1 RCA.



Triggers: The following events will trigger a Level 1 RCA:
� Work related fatality
� Hospitalization of one or more employee for a single event 
� Property damage in excess of $75,000
� When requested by senior management 



Level - 2 



Definition: A Level 2 RCA is self performed within the operating unit by supervisory personnel with assistance of the 
operating unit HSR.  Level 2 RCA shall utilize the 5 Why RCA methodology and document the findings on the tools 
provided.



Triggers: The following events will trigger a Level 2 RCA:
� OSHA recordable lost time incident
� Near miss incident that could have triggered a Level 1 RCA
� When requested by senior management



Complete the Root Cause Analysis Worksheet and Corrective Action form. Identify a corrective action(s) for each root cause identified within 
each area of inquiry.  



NOTIFICATIONS
Title Printed Name Signature Telephone 



Number Date



Project Manager or Supervisor



Site Safety Coordinator or Office H&S 
Representative



Operating Unit H&S Representative



Other: _____________________________



The signatures provided above indicate that appropriate personnel have been notified of the incident.
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  GROUNDWATER SAMPLING 
DAILY HEALTH & SAFETY  



TAILGATE MEETING FORM 
 



DATE_________________    TIME_________________    PROJECT #_________________     
 
CLIENT______________________      SITE LOCATION____________________________     
 
SITE ACTIVITIES____________________________________________________________     
 
DAILY HAZARDS____________________________________________________________     
 



 Work Zone Plan: Y/N    Hospital Route Map: Y/N 
 



NAME COMPANY 
 
 TETRA TECH - Field Supervisor 
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GROUNDWATER SAMPLING FORM 



 
 



Well Number    



State Permit No.   Sampling Date   



Project Name   Weather   



Project Number   Sampled by:   



   (initials)  



Well Information 



Well Type  Monitor  Other   Well Construction  PVC  Steel  Other   



Well Diameter  Inches    Well Screened 
Interval 



 to  feet below TOC  



Well Depth (ft below TOC)   Well Headspace Reading (PID/FID)   



Water Level (ft belowTOC)   Product Level-if present (ft belowTOC)   



Well Notes (Odor, well condition, etc.)  Dedicated Pump  Type   



HydraSleeve Bag Sampler Installation  



Bag Size 4”x30” (2.75”x30” full) Bag Bottom Weight     16 oz 



         Date Time Comments 



        Installation    



        Retrieval    



            Begin    



            End    



            Total    



                



     Rope Length   = Middle + 2’     



      = ______ ‘ + 2’  Retrieval Rate: 



      = ______ ’  Rope Length                 ft 



Top _____’         Total Time                 sec 



          Retrieval Rate                 ft/sec 



             



Middle _____’         Retrieval Rate at the sampling interval must be  



          greater than 1 feet / sec 



       2.5’          



Bottom _____’    Extension Rope Length = Well Bottom - Rope L - 3’ 



                                     = ______ ‘ - ______ ‘ – 3’  



Well 
Bottom 



_____’                                    = ______ ‘  



             



     



     



Sample Information 



Groundwater Sample Field ID  Lab Analysis Requested   



Sampling Time       



Sampling Observations  



  



  



0.5’ 



2.0’ 











GROUNDWATER SAMPLING FORM 



 



Well Number    



State Permit No.   Sampling Date   



Project Name   Weather   



Project Number   Sampled by:   



   (initials)  



Well Information 



Well Type  Monitor  Other   Well Construction  PVC  Steel  Other   



Well Diameter  Inches    Well Screened Interval  to  feet below TOC  



Well Depth (ft below TOC)   Well Headspace Reading (PID/FID)   



Water Level (ft belowTOC)   Product Level-if present (ft belowTOC)   



Well Notes (Odor, well condition, etc.)   



Volume of Water in Casing (gallons)  



 ( ) - ( ) *  
2
* 



0.0408*3 
=  gallons  



Well Depth  Water Level  Well Diameter (in)          



Purging Information 



Purge Method  Low Flow  NJDEP 3 Well Volumes  Not Purged  Other   



Pump X Submersible Pump (_ inch)  Peristaltic  Positive displacement  Other    



Pump intake depth  Purge water discharged to  Ground  Drum  Other    



Tubing  Polypropylene  Teflon-lined  Other  /  New  Dedicated   



               



Time 
(HH:MM) 



Temp 
(
º 
C) 



pH  



(pH units) 



D.O. 
(mg/L) 



Cond. 
(_S/m_) 



Turb 
(NTU) 



DTW 
(feet) 



Rate 
(g/min) 



ORP  



mV 



Vol 



(gal) 



  Notes 



            Purge Start 



             



             



             



             



             



             



             



             



             



             



             



             



             



             



             



             



            Post-sampling Measurements 



Total Volume Purged   Water Quality Meter(s)  



     



Sample Information 



Groundwater Sample Field ID  Lab Analysis Requested   



Sampling Time  Sampling End Time  DTW before Sampling   



Sampling Method  Bailer (type:  )   Same as Above  Other:   



Sampling Observations  
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PHOTOGRAPHS OF WESTBAY SYSTEMS AND PROCEDURES 



 



 



 



 



 



 



 



 



 



 



 



 



 



 



 











Tripod with sheave and counter. Field personnel lowering the
probe with attached bottles into the well.



Electric winch with blue control box on right.



Transferring
water from the
Sampler bottle
to VOA.



Appendix C
Photographs of Westbay System and Procedures



Sampling Probe



Location of arm and shoe



Vacuum Pump
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PURGE AND SAMPLE METHOD SETUP DIAGRAM 
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PURGE AND SAMPLE METHOD WELLHEAD SETUP 
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LOW-FLOW (MINIMAL DRAWDOWN) GROUND-WATER SAMPLING PROCEDURES, EPA/540/S-



95/504 (APRIL 1996) 
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EPA/540/S-95/504
April 1996



United States
Environmental Protection
Agency



Office of Solid Waste
and Emergency
Response



Office of
Research and
Development



LOW-FLOW (MINIMAL DRAWDOWN)
GROUND-WATER SAMPLING PROCEDURES



by Robert W. Puls 1 and Michael J. Barcelona 2



Technology Innovation Office
Office of Solid Waste and Emergency
Response, US EPA, Washington, DC



Walter W. Kovalick, Jr., Ph.D.
Director



Ground Water Issue



National Risk Management Research Laboratory
Subsurface Protection and Remediation Division
Robert S. Kerr Environmental Research Center
Ada, Oklahoma



Superfund Technology Support Center for
Ground Water



Background



The Regional Superfund Ground Water Forum is a
group of ground-water scientists, representing EPA’s
Regional Superfund Offices, organized to exchange
information related to ground-water remediation at Superfund
sites.  One of the major concerns of the Forum is the
sampling of ground water to support  site assessment and
remedial performance monitoring objectives.  This paper is
intended to provide background information on the
development of low-flow sampling procedures and its
application under a variety of hydrogeologic settings. It is
hoped that the paper will support the production of standard
operating procedures for use by EPA Regional personnel and
other environmental professionals engaged in ground-water
sampling.



For further information contact: Robert Puls, 405-436-8543,
Subsurface Remediation and Protection Division, NRMRL,
Ada, Oklahoma.



I. Introduction



The methods and objectives of ground-water
sampling to assess water quality have evolved over time.
Initially the emphasis was on the assessment of water quality
of  aquifers as sources of drinking water.  Large water-bearing



units were identified and sampled in keeping with that
objective.  These were highly productive aquifers that
supplied drinking water via private wells or through public
water supply systems.  Gradually, with the increasing aware-
ness of subsurface pollution of these water resources, the
understanding of  complex hydrogeochemical processes
which govern the fate and transport of contaminants in the
subsurface increased.  This increase in understanding was
also due to advances in a number of scientific disciplines and
improvements in tools used for site characterization and
ground-water sampling. Ground-water quality investigations
where pollution was detected initially borrowed ideas,
methods, and materials for site characterization from the
water supply field and water analysis from public health
practices.  This included the materials and manner in which
monitoring wells were installed and the way in which water
was brought to the surface, treated, preserved and analyzed.
The prevailing conceptual ideas included convenient generali-
zations of  ground-water resources in terms of large and
relatively homogeneous hydrologic units.  With time it became
apparent that conventional water supply generalizations of
homogeneity did not adequately represent field data regard-
ing pollution of these subsurface resources.  The important
role of heterogeneity became increasingly clear not only in
geologic terms, but also in terms of complex physical,
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chemical and biological subsurface processes. With greater
appreciation of the role of heterogeneity, it became evident
that subsurface pollution was ubiquitous and encompassed
the unsaturated zone to the deep subsurface and included
unconsolidated sediments, fractured rock, and aquitards or
low-yielding or impermeable formations. Small-scale pro-
cesses and heterogeneities were shown to be important in
identifying contaminant distributions and in controlling water
and contaminant flow paths.



 It is beyond the scope of this paper to summarize all
the advances in the field of ground-water quality investiga-
tions and remediation, but two particular issues have bearing
on ground-water sampling today:  aquifer heterogeneity and
colloidal transport.  Aquifer heterogeneities affect contaminant
flow paths and include variations in geology, geochemistry,
hydrology and microbiology.  As methods and the tools
available for subsurface investigations have become increas-
ingly sophisticated and understanding of the subsurface
environment has advanced, there is an awareness that in
most cases a primary concern for site investigations is
characterization of contaminant flow paths rather than entire
aquifers.  In fact, in many cases, plume thickness can be less
than well screen lengths (e.g., 3-6 m) typically installed at
hazardous waste sites to detect and monitor plume movement
over time. Small-scale differences have increasingly been
shown to be important and there is a general trend toward
smaller diameter wells and shorter screens.



The hydrogeochemical significance of colloidal-size
particles in subsurface systems has been realized during the
past several years (Gschwend and Reynolds, 1987; McCarthy
and Zachara, 1989; Puls, 1990; Ryan and Gschwend, 1990).
This realization resulted from both field and laboratory studies
that showed faster contaminant migration over greater
distances and at higher concentrations than flow and trans-
port model predictions would suggest (Buddemeier and Hunt,
1988; Enfield and Bengtsson, 1988; Penrose et al., 1990).
Such models typically account for interaction between the
mobile aqueous and immobile solid phases, but do not allow
for a mobile, reactive solid phase. It is recognition of this third
phase as a possible means of contaminant transport that has
brought increasing attention to the manner in which samples
are collected and processed for analysis (Puls et al., 1990;
McCarthy and Degueldre, 1993; Backhus  et al., 1993; U. S.
EPA, 1995). If such a phase is present in sufficient mass,
possesses high sorption reactivity, large surface area, and
remains stable in suspension,  it can serve as an important
mechanism to facilitate contaminant transport in many types
of subsurface systems.



Colloids are particles that are sufficiently small so
that the surface free energy of the particle dominates the bulk
free energy.  Typically, in ground water, this includes particles
with diameters between 1 and 1000 nm.  The most commonly
observed mobile particles include: secondary clay minerals;
hydrous iron, aluminum, and manganese oxides; dissolved
and particulate organic materials, and viruses and bacteria.



These reactive particles have been shown to be mobile under
a variety of conditions in both field studies and laboratory
column experiments, and as such need to be included in
monitoring programs where identification of the total mobile
contaminant loading (dissolved + naturally suspended
particles) at a site is an objective. To that end, sampling
methodologies must be used which do not artificially bias
naturally suspended particle concentrations.



Currently the most common ground-water purging
and sampling methodology is to purge a well using bailers or
high speed pumps to remove 3 to 5 casing volumes followed
by sample collection. This method can cause adverse impacts
on sample quality through collection of samples with high
levels of turbidity.  This results in the inclusion of otherwise
immobile artifactual particles which produce an overestima-
tion of certain analytes of interest (e.g., metals or hydrophobic
organic compounds).  Numerous documented problems
associated with filtration (Danielsson, 1982; Laxen and
Chandler, 1982; Horowitz et al., 1992) make this an undesir-
able method of rectifying the turbidity problem, and include
the removal of potentially mobile (contaminant-associated)
particles during filtration, thus artificially biasing contaminant
concentrations low.  Sampling-induced turbidity problems can
often be mitigated by using low-flow purging and sampling
techniques.



Current subsurface conceptual models have under-
gone considerable refinement due to the recent development
and increased use of field screening tools.   So-called
hydraulic push technologies (e.g., cone penetrometer,
Geoprobe®, QED HydroPunch®) enable relatively fast
screening site characterization which can then be used to
design and install a monitoring well network.  Indeed,
alternatives to conventional monitoring wells are now being
considered for some hydrogeologic settings. The ultimate
design of any monitoring system should however be based
upon adequate site characterization and be consistent with
established monitoring objectives.



If the sampling program objectives include accurate
assessment of the magnitude and extent of subsurface
contamination over time and/or accurate assessment of
subsequent remedial performance, then some information
regarding plume delineation in three-dimensional space is
necessary prior to monitoring well network design and
installation. This can be accomplished with a variety of
different tools and equipment ranging from hand-operated
augers to screening tools mentioned above and large drilling
rigs. Detailed information on ground-water flow velocity,
direction, and horizontal and vertical variability are essential
baseline data requirements.  Detailed soil and geologic data
are required prior to and during the installation of sampling
points.  This includes historical as well as detailed soil and
geologic logs which accumulate during the site investigation.
The use of borehole geophysical techniques is also recom-
mended. With this information (together with other site
characterization data) and a clear understanding of sampling
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objectives, then appropriate location, screen length, well
diameter, slot size, etc. for the monitoring well network can be
decided. This is especially critical for new in situ remedial
approaches or natural attenuation assessments at hazardous
waste sites.



In general, the overall goal of any ground-water
sampling program is to collect water samples with no alter-
ation in water chemistry; analytical data thus obtained may be
used for a variety of specific monitoring programs depending
on the regulatory requirements.  The sampling methodology
described in this paper assumes that the monitoring goal is to
sample monitoring wells for the presence of contaminants and
it is applicable whether mobile colloids are a concern or not
and whether the analytes of concern are metals (and metal-
loids) or organic compounds.



II.  Monitoring Objectives and Design
Considerations



The following issues are important to consider prior
to the design and implementation of any ground-water
monitoring program, including those which anticipate using
low-flow purging and sampling procedures.



A.  Data Quality Objectives (DQOs)



Monitoring objectives include four main types:
detection, assessment, corrective-action evaluation and
resource evaluation, along with hybrid variations such as site-
assessments for property transfers and water availability
investigations.  Monitoring objectives may change as contami-
nation or water quality problems are discovered.  However,
there are a number of common components of monitoring
programs which should be recognized as important regard-
less of initial objectives.  These components include:



 1) Development of a conceptual model that incorporates
elements of the regional geology to the local geologic
framework.  The conceptual model development also
includes initial site characterization efforts to identify
hydrostratigraphic units and likely flow-paths using a
minimum number of borings and well completions;



 2) Cost-effective and well documented collection of high
quality data utilizing simple, accurate, and reproduc-
ible techniques; and



 3) Refinement of the conceptual model based on
supplementary data collection and analysis.



These fundamental components serve many types of monitor-
ing programs and provide a basis for future efforts that evolve
in complexity and level of spatial detail as purposes and
objectives expand. High quality, reproducible data collection
is a common goal regardless of program objectives.



High quality data collection implies data of sufficient
accuracy, precision, and completeness (i.e., ratio of valid
analytical results to the minimum sample number called for by
the program design) to meet the program objectives.  Accu-
racy depends on the correct choice of monitoring tools and
procedures to minimize sample and subsurface disturbance
from collection to analysis.  Precision depends on the
repeatability of sampling and analytical protocols.  It can be
assured or improved by replication of sample analyses
including blanks, field/lab standards and reference standards.



B.  Sample Representativeness



An important goal of any monitoring program is
collection of data that is truly representative of conditions at
the site. The term representativeness applies to chemical and
hydrogeologic data collected via wells, borings, piezometers,
geophysical and soil gas measurements, lysimeters, and
temporary sampling points. It involves a recognition of the
statistical variability of individual subsurface physical proper-
ties, and contaminant or major ion concentration levels, while
explaining extreme values.  Subsurface temporal and spatial
variability are facts.  Good professional practice seeks to
maximize representativeness by using proven accurate and
reproducible techniques to define limits on the distribution of
measurements collected at a site.  However, measures of
representativeness are dynamic and are controlled by
evolving site characterization and monitoring objectives.  An
evolutionary site characterization model, as shown in Fig-
ure 1, provides a systematic approach  to the goal of consis-
tent data collection.



Figure 1.  Evolutionary Site Characterization Model



The model emphasizes a recognition of the causes of the
variability (e.g., use of inappropriate technology such as using
bailers to purge wells; imprecise or operator-dependent
methods) and the need to control avoidable errors.
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1)  Questions of Scale



A sampling plan designed to collect representative
samples must take into account the potential scale of
changes in site conditions through space and time as well as
the chemical associations and behavior of the parameters
that are targeted for investigation. In subsurface systems,
physical (i.e., aquifer) and chemical properties over time or
space are not statistically independent.  In fact, samples
taken in close proximity (i.e., within distances of a few meters)
or within short time periods (i.e., more frequently than
monthly) are highly auto-correlated.  This means that designs
employing high-sampling frequency (e.g., monthly) or dense
spatial monitoring designs run the risk of redundant data
collection and misleading inferences regarding trends in
values that aren’t statistically valid.  In practice, contaminant
detection and assessment monitoring programs rarely suffer
these over-sampling concerns. In corrective-action evaluation
programs, it is also possible that too little data may be
collected over space or time.  In these cases, false interpreta-
tion of the spatial extent of contamination or underestimation
of temporal concentration variability may result.



2)  Target Parameters



Parameter selection in monitoring program design is
most often dictated by the regulatory status of the site.
However, background water quality constituents, purging
indicator parameters, and contaminants, all represent targets
for data collection programs.  The tools and procedures used
in these programs should be equally rigorous and applicable
to all categories of data, since all may be needed to deter-
mine or support regulatory action.



C.  Sampling Point Design and Construction



Detailed site characterization is central to all
decision-making purposes and the basis for this characteriza-
tion resides in identification of the geologic framework and
major hydro-stratigraphic units.  Fundamental data for sample
point location include:  subsurface lithology, head-differences
and background geochemical conditions. Each sampling point
has a proper use or uses which should be documented at a
level which is appropriate for the program’s data quality
objectives.  Individual sampling points may not always be
able to fulfill multiple monitoring objectives (e.g., detection,
assessment, corrective action).



1)  Compatibility with Monitoring Program and Data
Quality Objectives



Specifics of sampling point location and design will
be dictated by the complexity of subsurface lithology and
variability in contaminant and/or geochemical conditions.  It
should be noted that, regardless of the ground-water sam-
pling approach, few sampling points (e.g., wells, drive-points,
screened augers) have zones of influence in excess of a few



feet.  Therefore, the spatial frequency of sampling points
should be carefully selected and designed.



2)  Flexibility of Sampling Point Design



In most cases well-point diameters in excess of 1 7/8
inches will permit the use of most types of submersible
pumping devices for low-flow  (minimal drawdown) sampling.
It is suggested that short (e.g., less than 1.6 m) screens be
incorporated into the monitoring design where possible so
that comparable results from one device to another might be
expected.  Short, of course, is relative to the degree of vertical
water quality variability expected at a site.



3)  Equilibration of Sampling Point



Time should be allowed for equilibration of the well
or sampling point with the formation after installation.  Place-
ment of well or sampling points in the subsurface produces
some disturbance of ambient conditions.  Drilling techniques
(e.g., auger, rotary, etc.) are generally considered to cause
more disturbance than direct-push technologies.  In either
case, there may be a period (i.e., days to months) during
which water quality near the point may be distinctly different
from that in the formation. Proper development of the sam-
pling point and adjacent formation to remove fines created
during emplacement will shorten this water quality recovery
period.



III.  Definition of Low-Flow Purging and Sampling



It is generally accepted that water in the well casing
is non-representative of the formation water and needs to be
purged prior to collection of ground-water samples.  However,
the water in the screened interval may indeed be representa-
tive of the formation, depending upon well construction and
site hydrogeology.  Wells are purged to some extent for the
following reasons: the presence of the air interface at the top
of the water column resulting in an oxygen concentration
gradient with depth, loss of volatiles up the water column,
leaching from or sorption to the casing or filter pack, chemical
changes due to clay seals or backfill, and surface infiltration.



Low-flow purging, whether using portable or dedi-
cated systems, should be done using pump-intake located in
the middle or slightly above the middle of the screened
interval.  Placement of the pump too close to the bottom of the
well will cause increased entrainment of solids which have
collected in the well over time.  These particles are present as
a result of well development, prior purging and sampling
events, and natural colloidal transport and deposition.
Therefore, placement of the pump in the middle or toward the
top of the screened interval is suggested.  Placement of the
pump at the top of the water column for sampling is only
recommended in unconfined aquifers, screened across the
water table, where this is the desired sampling point.  Low-
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flow purging has the advantage of minimizing mixing between
the overlying stagnant casing water and water within the
screened interval.



A.  Low-Flow Purging and Sampling



Low-flow refers to the velocity with which water
enters the pump intake and that is imparted to the formation
pore water in the immediate vicinity of the well screen.  It
does not necessarily refer to the flow rate of water discharged
at the surface which can be affected by flow regulators or
restrictions.  Water level drawdown provides the best indica-
tion of the stress imparted by a given flow-rate for a given
hydrological situation.  The objective is to pump in a manner
that minimizes stress (drawdown) to the system to the extent
practical taking into account established site sampling
objectives.  Typically, flow rates on the order of 0.1 - 0.5 L/min
are used, however this is dependent on site-specific
hydrogeology.   Some extremely coarse-textured formations
have been successfully sampled in this manner at flow rates
to 1 L/min.  The effectiveness of using low-flow purging is
intimately linked with proper screen location, screen length,
and well construction and development techniques.  The
reestablishment of natural flow paths in both the vertical and
horizontal directions is important for correct interpretation of
the data.  For high resolution sampling needs, screens less
than 1 m should be used.  Most of the need for purging has
been found to be due to passing the sampling device through
the overlying casing water which causes mixing of these
stagnant waters and the dynamic waters within the screened
interval.  Additionally, there is disturbance to suspended
sediment collected in the bottom of the casing and the
displacement of water out into the formation immediately
adjacent to the well screen.  These disturbances and impacts
can be avoided using dedicated sampling equipment, which
precludes the need to insert the sampling device prior to
purging and sampling.



Isolation of the screened interval water from the
overlying stagnant casing water  may be accomplished using
low-flow minimal drawdown techniques.  If the pump intake is
located within the screened interval, most of the water
pumped will be drawn in directly from the formation with little
mixing of casing water or disturbance to the sampling zone.
However, if the wells are not constructed and developed
properly, zones other than those intended may be sampled.
At some sites where geologic heterogeneities are sufficiently
different within the screened interval, higher conductivity
zones may be preferentially sampled. This is another reason
to use shorter screened intervals, especially where high
spatial resolution is a sampling objective.



B.  Water Quality Indicator Parameters



It is recommended that water quality indicator
parameters be used to determine purging needs prior to
sample collection in each well.  Stabilization of parameters
such as pH, specific conductance, dissolved oxygen, oxida-



tion-reduction potential, temperature and turbidity should be
used to determine when formation water is accessed during
purging.  In general, the order of stabilization is pH, tempera-
ture, and specific conductance, followed by oxidation-
reduction potential, dissolved oxygen and turbidity.  Tempera-
ture and pH, while commonly used as purging indicators, are
actually quite insensitive in distinguishing between formation
water and stagnant casing water; nevertheless, these are
important parameters for data interpretation purposes and
should also be measured.  Performance criteria for determi-
nation of stabilization should be based on water-level draw-
down, pumping rate and equipment specifications for measur-
ing indicator parameters.  Instruments are available which
utilize in-line flow cells to continuously measure the above
parameters.



It is important to establish specific well stabilization
criteria and then consistently follow the same methods
thereafter, particularly with respect to drawdown, flow rate
and sampling device.  Generally, the time or purge volume
required for parameter stabilization is independent of well
depth or well volumes.  Dependent variables are well diam-
eter, sampling device, hydrogeochemistry, pump flow rate,
and whether the devices are used in a portable or dedicated
manner. If the sampling device is already in place (i.e.,
dedicated sampling systems), then the time and purge
volume needed for stabilization is much shorter. Other
advantages of dedicated equipment include less purge water
for waste disposal, much less decontamination of equipment,
less time spent in preparation of sampling as well as time in
the field, and more consistency in the sampling approach
which probably will translate into less variability in sampling
results.  The use of dedicated equipment is strongly recom-
mended at wells which will undergo routine sampling over
time.



If parameter stabilization criteria are too stringent,
then minor oscillations in indicator parameters may cause
purging operations to become unnecessarily protracted. It
should also be noted that turbidity is a very conservative
parameter in terms of stabilization.  Turbidity is always the
last parameter to stabilize. Excessive purge times are
invariably related to the establishment of too stringent turbidity
stabilization criteria.  It should be noted that natural turbidity
levels in ground water may exceed 10 nephelometric turbidity
units (NTU).



C. Advantages and Disadvantages of Low-Flow
(Minimum Drawdown) Purging



 In general, the advantages of low-flow purging
include:



 • samples which are representative of the mobile load of
contaminants present (dissolved and colloid-associ-
ated);



 • minimal disturbance of the sampling point thereby
minimizing sampling artifacts;



 • less operator variability, greater operator control;
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sampling, it is recommended that an in-line water quality
measurement device (e.g., flow-through cell) be used to
establish the stabilization time for several parameters (e.g. ,
pH, specific conductance, redox, dissolved oxygen, turbidity)
on a well-specific basis. Data on pumping rate, drawdown,
and volume required for parameter stabilization can be used
as a guide for conducting subsequent sampling activities.



The following are recommendations to be considered
before, during and after sampling:



 • use low-flow rates (<0.5 L/min), during both purging
and sampling to maintain minimal drawdown in the
well;



 • maximize tubing wall thickness, minimize tubing
length;



 • place the sampling device intake at the desired
sampling point;



 • minimize disturbances of the stagnant water column
above the screened interval during water level
measurement and sampling device insertion;



 • make proper adjustments to stabilize the flow rate as
soon as possible;



 • monitor water quality indicators during purging;
 • collect unfiltered samples to estimate contaminant



loading and transport potential in the subsurface
system.



B.  Equipment Calibration



Prior to sampling, all sampling device and monitoring
equipment should be calibrated according to manufacturer’s
recommendations and the site Quality Assurance Project Plan
(QAPP) and Field Sampling Plan (FSP).  Calibration of pH
should be performed with at least two buffers which bracket
the expected range.  Dissolved oxygen calibration must be
corrected for local barometric pressure readings and eleva-
tion.



C.  Water Level Measurement and Monitoring



It is recommended that a device be used which will
least disturb the water surface in the casing.  Well depth
should be obtained from the well logs.  Measuring to the
bottom of the well casing will only cause resuspension of
settled solids from the formation and require longer purging
times for turbidity equilibration.  Measure well depth after
sampling is completed. The water level measurement should
be taken from a permanent reference point which is surveyed
relative to ground elevation.



D.  Pump Type



The use of low-flow (e.g., 0.1-0.5 L/min) pumps is
suggested for purging and sampling all types of analytes. All
pumps have some limitation and these should be investigated
with respect to application at a particular site.  Bailers are
inappropriate devices for low-flow sampling.



 • reduced stress on the formation (minimal drawdown);
 • less mixing of stagnant casing water with formation



water;
 • reduced need for filtration and, therefore, less time



required for sampling;
 • smaller purging volume which decreases waste



disposal costs and sampling time;
 • better sample consistency; reduced artificial sample



variability.



Some disadvantages of low-flow purging are:
 • higher initial capital costs,
 • greater set-up time in the field,
 • need to transport additional equipment to and from the



site,
 • increased training needs,
 • resistance to change on the part of sampling practitio-



ners,
 • concern that new data will indicate a change in



conditions and trigger an action.



IV.  Low-Flow (Minimal Drawdown) Sampling
Protocols



The following ground-water sampling procedure has
evolved over many years of experience in ground-water
sampling for organic and inorganic compound determinations
and as such summarizes the authors' (and others) experi-
ences to date (Barcelona et al., 1984, 1994; Barcelona and
Helfrich, 1986; Puls and Barcelona, 1989; Puls et. al. 1990,
1992; Puls and Powell, 1992; Puls and Paul, 1995).  High-
quality chemical data collection is essential in ground-water
monitoring and site characterization.  The primary limitations
to the collection of representative ground-water samples
include: mixing of the stagnant casing and fresh screen
waters during insertion of the sampling device or ground-
water level measurement device; disturbance and
resuspension of settled solids at the bottom of the well when
using high pumping rates or raising and lowering a pump or
bailer; introduction of atmospheric gases or degassing from
the water during sample handling and transfer, or inappropri-
ate use of vacuum sampling device, etc.



A.  Sampling Recommendations



Water samples should not be taken immediately
following well development. Sufficient time should be allowed
for the ground-water flow regime in the vicinity of the monitor-
ing well to stabilize and to approach chemical equilibrium with
the well construction materials.  This lag time will depend on
site conditions and methods of installation but often exceeds
one week.



Well purging is nearly always necessary to obtain
samples of water flowing through the geologic formations in
the screened interval.  Rather than using a general but
arbitrary guideline of purging three casing volumes prior to
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1)  General Considerations



There are no unusual requirements for ground-water
sampling devices when using low-flow, minimal drawdown
techniques.  The major concern is that the device give
consistent results and minimal disturbance of the sample
across a range of low flow rates (i.e., < 0.5 L/min).  Clearly,
pumping rates that cause minimal to no drawdown in one well
could easily cause significant drawdown in another well
finished in a less transmissive formation.  In this sense, the
pump should not cause undue pressure or temperature
changes or physical disturbance on the water sample over a
reasonable sampling range.  Consistency in operation is
critical to meet accuracy and precision goals.



2)  Advantages and Disadvantages of Sampling Devices



A variety of sampling devices are available for low-
flow (minimal drawdown) purging and sampling and include
peristaltic pumps, bladder pumps, electrical submersible
pumps, and gas-driven pumps. Devices which lend them-
selves to both dedication and consistent operation at defin-
able low-flow rates are preferred.  It is desirable that the pump
be easily adjustable and operate reliably at these lower flow
rates. The peristaltic pump is limited to shallow applications
and can cause degassing resulting in alteration of pH,
alkalinity, and some volatiles loss.  Gas-driven pumps should
be of a type that does not allow the gas to be in direct contact
with the sampled fluid.



Clearly, bailers and other grab type samplers are ill-
suited for low-flow sampling since they will cause repeated
disturbance and mixing of stagnant water in the casing and
the dynamic water in the screened interval. Similarly, the use
of inertial lift foot-valve type samplers may cause too much
disturbance at the point of sampling.  Use of these devices
also tends to introduce uncontrolled and unacceptable
operator variability.



Summaries of advantages and disadvantages of
various sampling devices are listed in Herzog et al. (1991),
U. S. EPA (1992), Parker (1994) and Thurnblad (1994).



E.  Pump Installation



Dedicated sampling devices (left in the well) capable
of pumping and sampling are preferred over any other type of
device.  Any portable sampling device should be slowly and
carefully lowered to the middle of the screened interval or
slightly above the middle (e.g., 1-1.5 m below the top of a 3 m
screen).  This is to minimize excessive mixing of the stagnant
water in the casing above the screen with the screened
interval zone water, and to minimize resuspension of solids
which will have collected at the bottom of the well.  These two
disturbance effects have been shown to directly affect the
time required for purging.  There also appears to be a direct
correlation between size of portable sampling devices relative
to the well bore and resulting purge volumes and times. The
key is to minimize disturbance of water and solids in the well
casing.



F.  Filtration



Decisions to filter samples should be dictated by
sampling objectives rather than as a fix for poor sampling
practices, and field-filtering of certain constituents should not
be the default.  Consideration should be given as to what the
application of field-filtration is trying to accomplish.  For
assessment of truly dissolved (as opposed to operationally
dissolved [i.e., samples filtered with  0.45 µm filters]) concen-
trations of major ions and trace metals, 0.1 µm filters are
recommended although 0.45 µm filters are normally used for
most regulatory programs. Alkalinity samples must also be
filtered if significant particulate calcium carbonate is sus-
pected, since this material is likely to impact alkalinity titration
results (although filtration itself may alter the CO



2
 composition



of the sample and, therefore, affect the results).



Although filtration may be appropriate, filtration of a
sample may cause a number of unintended changes to occur
(e.g. oxidation, aeration) possibly leading to filtration-induced
artifacts during sample analysis and uncertainty in the results.
Some of these unintended changes may be unavoidable but
the factors leading to them must be recognized.  Deleterious
effects can be minimized by consistent application of certain
filtration guidelines.  Guidelines should address selection of
filter type, media, pore size, etc. in order to identify and
minimize potential sources of uncertainty when filtering
samples.



In-line filtration is recommended because it provides
better consistency through less sample handling, and
minimizes sample exposure to the atmosphere.  In-line filters
are available in both disposable (barrel filters) and non-
disposable (in-line filter holder, flat membrane filters) formats
and various filter pore sizes (0.1-5.0 µm). Disposable filter
cartridges have the advantage of greater sediment handling
capacity when compared to traditional membrane filters.
Filters must be pre-rinsed following manufacturer’s recom-
mendations.  If there are no recommendations for rinsing,
pass through a minimum of  1 L of ground water following
purging and prior to sampling. Once filtration has begun, a
filter cake may develop as particles larger than the pore size
accumulate on the filter membrane.  The result is that the
effective pore diameter of the membrane is reduced and
particles smaller than the stated pore size are excluded from
the filtrate.  Possible corrective measures include prefiltering
(with larger pore size filters), minimizing particle loads to
begin with, and reducing sample volume.



G.  Monitoring of Water Level and Water Quality
Indicator Parameters



Check water level periodically to monitor drawdown
in the well as a guide to flow rate adjustment.  The goal is
minimal drawdown (<0.1 m) during purging.  This goal may be
difficult to achieve under some circumstances due to geologic
heterogeneities within the screened interval, and may require
adjustment based on site-specific conditions and personal
experience.  In-line water quality indicator parameters should
be continuously monitored during purging.  The water quality
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introducing field contaminants into a sample bottle while
adding the preservatives.



The preservatives should be transferred from the
chemical bottle to the sample container using a disposable
polyethylene pipet and the disposable pipet should be used
only once and then discarded.



After a sample container has been filled with ground
water, a Teflon™ (or tin)-lined cap is screwed on tightly to
prevent the container from leaking.  A sample label is filled
out as specified in the FSP.  The samples should be stored
inverted at 4oC.



Specific decontamination protocols for sampling
devices are dependent to some extent on the type of device
used and the type of contaminants encountered.  Refer to the
site QAPP and FSP for specific requirements.



I.  Blanks



The following blanks should be collected:



(1) field blank: one field blank should be collected from
each source water (distilled/deionized water) used for
sampling equipment decontamination or for assisting
well development procedures.



(2) equipment blank: one equipment blank should be
taken prior to the commencement of field work, from
each set of sampling equipment to be used for that
day. Refer to site QAPP or FSP for specific require-
ments.



(3) trip blank: a trip blank is required to accompany each
volatile sample shipment.  These blanks are prepared
in the laboratory by filling a 40-mL volatile organic
analysis (VOA) bottle with distilled/deionized water.



V.  Low-Permeability Formations and Fractured
Rock



The overall sampling program goals or sampling
objectives will drive how the sampling points are located,
installed, and choice of sampling device.  Likewise, site-
specific hydrogeologic factors will affect these decisions.
Sites with very low permeability formations or fractures
causing discrete flow channels may require a unique monitor-
ing approach. Unlike water supply wells, wells installed for
ground-water quality assessment and restoration programs
are often installed in low water-yielding settings (e.g., clays,
silts).  Alternative types of sampling points and sampling
methods are often needed in these types of environments,
because low-permeability settings may require extremely low-
flow purging (<0.1 L/min) and may be technology-limited.
Where devices are not readily available to pump at such low
flow rates, the primary consideration is to avoid dewatering of



indicator parameters monitored can include pH, redox
potential, conductivity, dissolved oxygen (DO) and turbidity.
The last three parameters are often most sensitive.  Pumping
rate, drawdown, and the time or volume required to obtain
stabilization of parameter readings can be used as a future
guide to purge the well.  Measurements should be taken
every three to five minutes if the above suggested rates are
used.  Stabilization is achieved after all parameters have
stabilized for three successive readings.  In lieu of measuring
all five parameters, a minimum subset would include pH,
conductivity, and turbidity or DO.  Three successive readings
should be within ± 0.1 for pH, ± 3% for conductivity, ± 10 mv
for redox potential, and ± 10% for turbidity and DO.  Stabilized
purge indicator parameter trends are generally obvious and
follow either an exponential or asymptotic change to stable
values during purging.  Dissolved oxygen and turbidity usually
require the longest time for stabilization.  The above stabiliza-
tion guidelines are provided for rough estimates based on
experience.



H.  Sampling, Sample Containers, Preservation and
Decontamination



 Upon parameter stabilization, sampling can be
initiated.  If an in-line device is used to monitor water quality
parameters, it should be disconnected or bypassed during
sample collection. Sampling flow rate may remain at estab-
lished purge rate or may be  adjusted slightly to minimize
aeration, bubble formation, turbulent filling of sample bottles,
or loss of volatiles due to extended residence time in tubing.
Typically, flow rates less than 0.5 L/min are appropriate.  The
same device should be used for sampling as was used for
purging.  Sampling should occur in a progression from least to
most contaminated well, if this is known.  Generally, volatile
(e.g., solvents and fuel constituents) and gas sensitive (e.g.,
Fe2+, CH4, H2S/HS-, alkalinity) parameters should be sampled
first.  The sequence in which samples for most inorganic
parameters are collected is immaterial unless filtered (dis-
solved) samples are desired.  Filtering should be done last
and in-line filters should be used as discussed above.  During
both well purging and sampling, proper protective clothing
and equipment must be used based upon the type and level
of contaminants present.



The appropriate sample container will be prepared in
advance of actual sample collection for the analytes of
interest and include sample preservative where necessary.
Water samples should be collected directly into this container
from the pump tubing.



Immediately after a sample bottle has been filled, it
must be preserved as specified in the site (QAPP).  Sample
preservation requirements are based on the analyses being
performed (use site QAPP, FSP, RCRA guidance document
[U. S. EPA, 1992]  or EPA SW-846 [U. S. EPA, 1982] ).  It
may be advisable to add preservatives to sample bottles in a
controlled setting prior to entering the field in order to reduce
the chances of improperly preserving sample bottles or
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the well screen. This may require repeated recovery of the
water during purging while leaving the pump in place within
the well screen.



Use of low-flow techniques may be impractical in
these settings, depending upon the water recharge rates.
The sampler and the end-user of data collected from such
wells need to understand the limitations of the data collected;
i.e., a strong potential for underestimation of actual contami-
nant concentrations for volatile organics, potential false
negatives for filtered metals and potential false positives for
unfiltered metals.  It is suggested that comparisons be made
between samples recovered using low-flow purging tech-
niques and samples recovered using passive sampling
techniques (i.e., two sets of samples).  Passive sample
collection would essentially entail acquisition of the sample
with no or very little purging using a dedicated sampling
system installed within the screened interval or a passive
sample collection device.



A.  Low-Permeability Formations (<0.1 L/min
recharge)



1. Low-Flow Purging and Sampling with Pumps



a. “portable or non-dedicated mode” - Lower the pump
(one capable of pumping at <0.1 L/min) to mid-screen
or slightly above and set in place for minimum of 48
hours (to lessen purge volume requirements).  After 48
hours, use procedures listed in Part IV above regard-
ing monitoring water quality parameters for stabiliza-
tion, etc., but do not dewater the screen. If excessive
drawdown and slow recovery is a problem, then
alternate approaches such as those listed below may
be better.



b.  “dedicated mode” - Set the pump as above at least a
week prior to sampling; that is, operate in a dedicated
pump mode.  With this approach significant reductions
in purge volume should be realized. Water quality
parameters should stabilize quite rapidly due to less
disturbance of the sampling zone.



2.  Passive Sample Collection



Passive sampling collection requires insertion of the
device into the screened interval for a sufficient time period to
allow flow and sample equilibration before extraction for
analysis.  Conceptually, the extraction of water from low
yielding formations seems more akin to the collection of water
from the unsaturated zone and passive sampling techniques
may be more appropriate in terms of obtaining “representa-
tive” samples.  Satisfying usual sample volume requirements
is typically a problem with this approach and some latitude will
be needed on the part of regulatory entities to achieve
sampling objectives.



B.  Fractured Rock



In fractured rock formations, a low-flow to zero
purging approach using pumps in conjunction with packers to
isolate the sampling zone in the borehole is suggested.
Passive multi-layer sampling devices may also provide the
most “representative” samples. It is imperative in these
settings to identify flow paths or water-producing fractures
prior to sampling using tools such as borehole flowmeters
and/or other geophysical tools.



After identification of water-bearing fractures, install
packer(s) and pump assembly for sample collection using
low-flow sampling in “dedicated mode” or use a passive
sampling device which can isolate the identified water-bearing
fractures.



VI.  Documentation



The usual practices for documenting the sampling
event should be used for low-flow purging and sampling
techniques.  This should include, at a minimum:  information
on the conduct of purging operations (flow-rate, drawdown,
water-quality parameter values, volumes extracted and times
for measurements), field instrument calibration data, water
sampling forms and chain of custody forms.  See Figures 2
and 3 and “Ground Water Sampling Workshop -- A Workshop
Summary” (U. S. EPA, 1995) for example forms and other
documentation suggestions and information. This information
coupled with laboratory analytical data and validation data are
needed to judge the “useability” of the sampling data.



VII. Notice



The U.S. Environmental Protection Agency through its Office
of Research and Development funded and managed the
research described herein as part of its in-house research
program and under Contract No. 68-C4-0031 to Dynamac
Corporation.  It has been subjected to the Agency's peer and
administrative review and has been approved for publication
as an EPA document.  Mention of trade names or commercial
products does not constitute endorsement or recommenda-
tion for use.
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Figure 2.  Ground Water Sampling Log



Project _______________ Site _______________ Well No. _____________ Date _________________________



Well Depth ____________ Screen Length __________ Well Diameter _________ Casing Type  ____________



Sampling Device _______________ Tubing type _____________________ Water Level  __________________



Measuring Point ___________________ Other Infor ________________________________________________



____________________________________________________________________________________________



Sampling Personnel  __________________________________________________________________________



Type of Samples Collected



_______________________________________________________________________________________________



Information:  2 in = 617 ml/ft,  4 in = 2470 ml/ft:  Vol cyl  = Br2h,  Vol sphere  = 4/3B r3



Time pH Temp Cond. Dis.O Turb. [  ]Conc Notes2
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Figure 3. Ground Water Sampling Log  (with automatic data logging for most water quality
parameters)



Project _______________ Site _______________ Well No. _____________ Date ________________________



Well Depth ____________ Screen Length __________ Well Diameter _________ Casing Type  ___________



Sampling Device _______________ Tubing type _____________________ Water Level  _________________



Measuring Point ___________________ Other Infor _______________________________________________



___________________________________________________________________________________________



Sampling Personnel  _________________________________________________________________________



Type of Samples Collected



_______________________________________________________________________________________________



Information:  2 in = 617 ml/ft,  4 in = 2470 ml/ft:  Vol cyl  = Br2h,  Vol sphere  = 4/3B r3



Time Pump Rate Turbidity Alkalinity [     ] Conc Notes
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LOW PURGE AND SAMPLE METHOD WELLHEAD DIAGRAM 
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APPENDIX H 



SAMPLE CHAIN-OF-CUSTODY RECORD 
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PRELIMINARY SAMPLING SCHEDULE 



 



 



 



 



 



 



 



 



 



 



 



 



 



 



 











ID Task Name Duration Start Finish



1 PVOU Groundwater Monitoring Program 154 days Wed 3/19/14 Fri 10/17/14



2 Notifications to the USEPA, CH2M Hill, City of La Puente, City of Industry, 



LACDWP ( 2 weeks before the sampling).



1 day Wed 3/19/14 Wed 3/19/14



3 Obtain Permits for on site CERCLA Activities 15 days Wed 3/5/14 Mon 3/24/14



4 Permit Check Request (LA County, LA Flood Control, La Puente) 4 days Wed 3/5/14 Mon 3/10/14



5 Obtain Permits  (LA County, LA Flood Control, La Puente, City of 



Industry)



3 wks Tue 3/4/14 Sat 3/22/14



6 Execute Subcontract Agreements 3 days Wed 3/26/14 Fri 3/28/14



7 Execute Contract with Gregg Drilling 3 days Wed 3/26/14 Fri 3/28/14



8 Execute Contract with Statewide Traffic Safety & Signs 3 days Wed 3/26/14 Fri 3/28/14



9 Execute Contract with Accutest 3 days Wed 3/26/14 Fri 3/28/14



10 Execute Contract with Clean Harbors 3 days Wed 3/26/14 Fri 3/28/14



11 Prefield Activities 15 days Fri 3/21/14 Wed 4/9/14



12 Order Laboratory Containers 1 wk Fri 3/21/14 Wed 3/26/14



13 Order Supplies 1 wk Thu 3/20/14 Tue 3/25/14



14 Equipment Rental 1 day Thu 3/27/14 Thu 3/27/14



15 Schedule storage tank delivery for GW disposal 1 day Mon 3/24/14 Mon 3/24/14



16 Arrange access to former Oakite property 1 day Thu 3/27/14 Thu 3/27/14



17 Permit Inspection Notifications 1 day Thu 3/27/14 Thu 3/27/14



18 Notify USEPA prior to the start of sampling VCW-07 1 day Tue 4/1/14 Tue 4/1/14



19 Groundwater Monitoring 22 days Tue 4/1/14 Wed 4/30/14



20 MW-17S 1 day Tue 4/1/14 Tue 4/1/14



21 MW-17D (LCW-08) 1 day Tue 4/1/14 Tue 4/1/14



22 MW-15 (LCW-10) 1 day Tue 4/1/14 Tue 4/1/14



23 MW-06 1 day Tue 4/1/14 Tue 4/1/14



24 MW-11 1 day Tue 4/1/14 Tue 4/1/14



25 MW-02 1 day Tue 4/1/14 Tue 4/1/14



26 MW-18S 1 day Wed 4/2/14 Wed 4/2/14



27 MW-18D 1 day Wed 4/2/14 Wed 4/2/14



28 MW6-11 1 day Wed 4/2/14 Wed 4/2/14



29 MW-16S 1 day Wed 4/2/14 Wed 4/2/14



30 MW-16D 1 day Wed 4/2/14 Wed 4/2/14



31 MW-07 (SW-01) 1 day Wed 4/2/14 Wed 4/2/14



32 MW6-18 (LCW-04) 1 day Thu 4/3/14 Thu 4/3/14



33 MW6-15 1 day Thu 4/3/14 Thu 4/3/14



34 MW6-14 (SW-03) 1 day Thu 4/3/14 Thu 4/3/14



35 MW6-21 1 day Fri 4/4/14 Fri 4/4/14



36 MW6-16 1 day Fri 4/4/14 Fri 4/4/14



37 MW6-09 1 day Fri 4/4/14 Fri 4/4/14



38 MW-01A 1 day Fri 4/4/14 Fri 4/4/14



39 MW-01B 1 day Fri 4/4/14 Fri 4/4/14



40 MW6-44 1 day Mon 4/7/14 Mon 4/7/14



41 MW6-45 1 day Mon 4/7/14 Mon 4/7/14



42 MW6-35 1 day Mon 4/7/14 Mon 4/7/14



43 MW6-36 1 day Mon 4/7/14 Mon 4/7/14



44 MW6-37 1 day Mon 4/7/14 Mon 4/7/14



45 MW6-64 1 day Tue 4/8/14 Tue 4/8/14



46 MW6-61 1 day Tue 4/8/14 Tue 4/8/14



47 MW6-62 1 day Tue 4/8/14 Tue 4/8/14



48 MW6-63 1 day Wed 4/9/14 Wed 4/9/14



49 MW6-65 1 day Wed 4/9/14 Wed 4/9/14



50 MW6-71 1 day Wed 4/9/14 Wed 4/9/14



51 MW-D1 1 day Wed 4/9/14 Wed 4/9/14



52 S-11 1 day Thu 4/10/14 Thu 4/10/14



53 S-05 1 day Fri 4/11/14 Fri 4/11/14



54 S-02A 1 day Mon 4/14/14 Mon 4/14/14



55 S-02B 1 day Mon 4/14/14 Mon 4/14/14



3/19



4/1



4/1



4/1



4/1



4/1



4/1



4/2



4/2



4/2



4/2



4/2



4/2
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4/3



4/3



4/4



4/4



4/4



4/4



4/4



4/7



4/7



4/7



4/7



4/7



4/8



4/8



4/8



4/9



4/9



4/9



4/9



4/10



4/11



4/14



4/14



2/2 2/16 3/2 3/16 3/30 4/13 4/27 5/11 5/25 6/8 6/22
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Preliminary Draft Schedule



Groundwater Monitoring Program



Puente Valley Operable Unit



First Half 2014
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ID Task Name Duration Start Finish



56 S-03 1 day Mon 4/14/14 Mon 4/14/14



57 S-07 1 day Tue 4/15/14 Tue 4/15/14



58 S-09 1 day Tue 4/15/14 Tue 4/15/14



59 S-10 1 day Wed 4/16/14 Wed 4/16/14



60 S-06 1 day Wed 4/16/14 Wed 4/16/14



61 MW-05 1 day Thu 4/17/14 Thu 4/17/14



62 VCW-07 1 day Thu 4/17/14 Thu 4/17/14



63 MW-03 1 day Thu 4/17/14 Thu 4/17/14



64 MW6-10 1 day Thu 4/17/14 Thu 4/17/14



65 MW6-17I 1 day Thu 4/17/14 Thu 4/17/14



66 MW -D2 1 day Thu 4/17/14 Thu 4/17/14



67 MW-13 1 day Thu 4/17/14 Thu 4/17/14



68 MW-14 1 day Thu 4/17/14 Thu 4/17/14



69 VCW-06 1 day Fri 4/18/14 Fri 4/18/14



70 SW-04 1 day Fri 4/18/14 Fri 4/18/14



71 VCW-03 1 day Fri 4/18/14 Fri 4/18/14



72 VCW-01 1 day Fri 4/18/14 Fri 4/18/14



73 VCW-02 1 day Fri 4/18/14 Fri 4/18/14



74 MW-19 (SW-02) 1 day Mon 4/21/14 Mon 4/21/14



75 MW6-12 1 day Mon 4/21/14 Mon 4/21/14



76 MW-10 1 day Mon 4/21/14 Mon 4/21/14



77 VCW-09 1 day Mon 4/21/14 Mon 4/21/14



78 SW-05 1 day Mon 4/21/14 Mon 4/21/14



79 OP-MW-01 1 day Tue 4/22/14 Tue 4/22/14



80 OP-MW-02 1 day Tue 4/22/14 Tue 4/22/14



81 OP-MW-04 1 day Tue 4/22/14 Tue 4/22/14



82 OP-MW-06 1 day Tue 4/22/14 Tue 4/22/14



83 MW6-20A 1 day Tue 4/22/14 Tue 4/22/14



84 MW6-20B 1 day Tue 4/22/14 Tue 4/22/14



85 MW-12 1 day Tue 4/22/14 Tue 4/22/14



86 MW-09 1 day Tue 4/22/14 Tue 4/22/14



87 MW-P1 1 day Wed 4/23/14 Wed 4/23/14



88 MW8-1 1 day Wed 4/23/14 Wed 4/23/14



89 MW8-2 1 day Wed 4/23/14 Wed 4/23/14



90 MW8-3 1 day Wed 4/23/14 Wed 4/23/14



91 MW6-17 1 day Thu 4/24/14 Thu 4/24/14



92 MW6-13 1 day Thu 4/24/14 Thu 4/24/14



93 MP-21 1 day Fri 4/25/14 Fri 4/25/14



94 MP-20 1 day Fri 4/25/14 Fri 4/25/14



95  Lab Analysis 4 wks Fri 4/25/14 Thu 5/22/14



96 Waste Disposal 16 days Fri 4/25/14 Fri 5/16/14



97 Waste Disposal Sampling 1 day Fri 4/25/14 Fri 4/25/14



98 Waste Disposal Lab Results 2 wks Mon 4/28/14 Fri 5/9/14



99 Waste Disposal 1 wk Mon 5/12/14 Fri 5/16/14



100 Groundwater Monitoring Report 45 days Fri 5/23/14 Thu 7/24/14



101 UTC prepare GW Monitoring Report 4 wks Fri 5/23/14 Thu 6/19/14



102 EPA review GW Monitoring Report 2 wks Fri 6/20/14 Thu 7/3/14



103 UTC prepare response to EPA comments 2 wks Fri 7/4/14 Thu 7/17/14



104 EPA review RTC/Approve GW Monitoring Report 1 wk Fri 7/18/14 Thu 7/24/14



105 Groundwater Monitoring Work Plan for the next sampling event 45 days Thu 5/1/14 Wed 7/2/14



106 UTC prepare Work Plan 4 wks Thu 5/1/14 Wed 5/28/14



107 EPA review Work Plan 2 wks Thu 5/29/14 Wed 6/11/14



108 UTC prepare response to EPA comments 2 wks Thu 6/12/14 Wed 6/25/14



109 EPA review RTC/Approve Work Plan 1 wk Thu 6/26/14 Wed 7/2/14
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REPORTING LIMITS 



 



 



 



 



 



 



 



 



 



 



 











3/6/2014



Analytical Method Information



Preservation: HNO3 180 daysHold Time: 



200.8 B in Water (EPA 200.8)



Container: Amount Required: 250-mL Poly-Metals - HNO3 250 mL



% R RPD % R RPD



Duplicate



RPD



Blank Spike / LCSMatrix SpikeSurrogate



% RMDLAnalyte



Reporting



Limit



0.18 1.0 ug/l  30 70 - 130 30 3085 - 115Boron, Total
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Compound List Report



Product: B8270SIM14DIOX 1,4-Dioxane by SIM



Matrix: AQ Aqueous ########



Method List: AB8270SIM AQMethod Ref: SW846 8270C BY SIM LC5122



Report List: BSURR ALL LC1406



RL/MDL Factor: 1



Control Limits (%) Rev: 12/21/12



Compound CAS No. RL MDL Units MS/MSD RPD BS



1,4-Dioxane123-91-1 0.5 0.11 ug/l 30



Nitrobenzene-d54165-60-0 Surrogate Limits: 31-128



2-Fluorobiphenyl321-60-8 Surrogate Limits: 34-123



Terphenyl-d141718-51-0 Surrogate Limits: 43-136



1 compounds and 3 surrogates reported in list BSURR











3/6/2014



Analytical Method Information



Preservation: <6°C, (NH4)2SO4/NH4OH 5 daysHold Time: 



Cr6_218.6_low_DW in Water (EPA 218.6)



Container: Amount Required: 40-mL VOA Vial-218.6, buffer (NH4)2SO4/NH4OH 40 mL



% R RPD % R RPD



Duplicate



RPD



Blank Spike / LCSMatrix SpikeSurrogate



% RMDLAnalyte



Reporting



Limit



0.0048 0.020 ug/l  10 90 - 110 10 1090 - 110Chromium 6+
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Accutest Laboratories - West



2105 Lundy Avenue



San Jose, CA 95131



408.588.0200



Method: varies



Product: General Chemistry parameters



Matrix: AQ Aqueous May 02 2013



Control Limits (%)



General Chemistry Parameter Method RL MDL Units MS/MSD RPD BS



Chloride EPA 300.0 0.5 0.058 mg/L 80-120 20 90-110



Nitrate-N EPA 300.0 0.1 0.023 mg/L 80-120 20 90-110



Nitrite-N EPA 300.0 0.1 0.013 mg/L 80-120 20 90-110



Sulfate EPA 300.0 0.5 0.1 mg/L 80-120 20 90-110



TDS - Total Dissolved Solids SM2540C 10 2.5 mg/L -- 25 75-125



Sulfide SM4500S2-D 0.02 0.005 mg/L 75-125 25 75-125



Accutest - West, 2105 Lundy Ave., San Jose, CA 95131, 408.588.0200











Compound List Report Page 1 of 2     
Product: V8260SL  Volatile Organics, Special List
Matrix: AQ  Aqueous Mar 11, 2014 10:16 am
GEOTCAI1959: UTC-Puente Valley Operable Unit



Method List: VAIX8260  AQ Method Ref: SW846 8260B LC6359
Report List: VOSL  ALL VOA Special List LC1946 a
RL/MDL Factor: 1 RL List: VAIX8260  AQ LC5038 a



Compound CAS No. RL MDL Units



Acetone 67-64-1 20 4.0 ug/l
Acrolein 107-02-8 10 1.0 ug/l
Acrylonitrile 107-13-1 5.0 0.21 ug/l
Benzene 71-43-2 1.0 0.20 ug/l
Bromochloromethane 74-97-5 1.0 0.20 ug/l
Bromodichloromethane 75-27-4 0.50 b 0.20 ug/l
Bromoform 75-25-2 1.0 0.22 ug/l
n-Butylbenzene 104-51-8 2.0 0.20 ug/l
sec-Butylbenzene 135-98-8 2.0 0.20 ug/l
tert-Butylbenzene 98-06-6 2.0 0.28 ug/l
Chlorobenzene 108-90-7 0.50 b 0.20 ug/l
Chloroethane 75-00-3 0.50 b 0.20 ug/l
Chloroform 67-66-3 1.0 c 0.20 ug/l
Carbon disulfide 75-15-0 1.0 0.20 ug/l
Carbon tetrachloride 56-23-5 0.50 b 0.20 ug/l
1,1-Dichloroethane 75-34-3 0.50 b 0.20 ug/l
1,1-Dichloroethylene 75-35-4 0.50 b 0.20 ug/l
1,2-Dibromo-3-chloropropane 96-12-8 2.0 0.40 ug/l
1,2-Dibromoethane 106-93-4 1.0 0.20 ug/l
1,2-Dichloroethane 107-06-2 0.50 b 0.20 ug/l
1,2-Dichloropropane 78-87-5 0.50 b 0.20 ug/l
1,3-Dichloropropane 142-28-9 1.0 0.20 ug/l
Di-Isopropyl ether 108-20-3 2.0 0.22 ug/l
Dibromochloromethane 124-48-1 1.0 c 0.20 ug/l
Dichlorodifluoromethane 75-71-8 0.50 b 0.20 ug/l
cis-1,2-Dichloroethylene 156-59-2 0.50 b 0.20 ug/l
cis-1,3-Dichloropropene 10061-01-5 0.50 b 0.20 ug/l
m-Dichlorobenzene 541-73-1 0.50 b 0.20 ug/l
o-Dichlorobenzene 95-50-1 0.50 b 0.20 ug/l
p-Dichlorobenzene 106-46-7 0.50 b 0.20 ug/l
trans-1,2-Dichloroethylene 156-60-5 0.50 b 0.20 ug/l
trans-1,3-Dichloropropene 10061-02-6 0.50 b 0.30 ug/l
Ethylbenzene 100-41-4 1.0 0.20 ug/l
Freon 113 76-13-1 10 b 0.20 ug/l
Isopropylbenzene 98-82-8 1.0 0.20 ug/l
Methyl bromide 74-83-9 5.0 b 0.20 ug/l
Methyl chloride 74-87-3 0.50 b 0.30 ug/l
Methylene bromide 74-95-3 1.0 0.20 ug/l
Methylene chloride 75-09-2 10 c 2.0 ug/l
Methyl ethyl ketone 78-93-3 10 2.0 ug/l
Methyl Tert Butyl Ether 1634-04-4 1.0 0.20 ug/l
Naphthalene 91-20-3 5.0 0.50 ug/l
Styrene 100-42-5 1.0 0.20 ug/l
Tert-Butyl Alcohol 75-65-0 10 2.4 ug/l











Compound List Report Page 2 of 2     
Product: V8260SL  Volatile Organics, Special List
Matrix: AQ  Aqueous Mar 11, 2014 10:16 am
GEOTCAI1959: UTC-Puente Valley Operable Unit



Method List: VAIX8260  AQ Method Ref: SW846 8260B LC6359
Report List: VOSL  ALL VOA Special List LC1946 a
RL/MDL Factor: 1 RL List: VAIX8260  AQ LC5038 a



Compound CAS No. RL MDL Units



1,1,1-Trichloroethane 71-55-6 0.50 b 0.20 ug/l
1,1,2,2-Tetrachloroethane 79-34-5 0.50 b 0.20 ug/l
1,1,2-Trichloroethane 79-00-5 0.50 b 0.22 ug/l
1,2,3-Trichlorobenzene 87-61-6 2.0 0.20 ug/l
1,2,4-Trichlorobenzene 120-82-1 2.0 0.20 ug/l
1,2,4-Trimethylbenzene 95-63-6 2.0 0.20 ug/l
1,3,5-Trimethylbenzene 108-67-8 2.0 0.20 ug/l
Tetrachloroethylene 127-18-4 0.50 b 0.30 ug/l
Toluene 108-88-3 1.0 0.20 ug/l
Trichloroethylene 79-01-6 0.50 b 0.20 ug/l
Trichlorofluoromethane 75-69-4 5.0 b 0.20 ug/l
Vinyl chloride 75-01-4 0.50 b 0.20 ug/l
Xylene (total) 1330-20-7 2.0 0.46 ug/l



57 compounds reported in list VOSL



(a) Custom list for GEOTCAI1959.
(b) RL from GEOTCAI1959 list.
(c) RL from GEOTCAI1959 list, but same as standard RL.











3/6/2014



Analytical Method Information



Preservation: <6°C, Sterile Field Filtration 28 daysHold Time: 



Perchlorate_331_w in Water (EPA 331.0)



Container: Amount Required: 125-ml Poly Sterile&Filtration kit 100 mL



% R RPD % R RPD



Duplicate



RPD



Blank Spike / LCSMatrix SpikeSurrogate



% RMDLAnalyte



Reporting



Limit



0.019 0.10 ug/l  20 80 - 120 20 2080 - 120Perchlorate
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From: Chavira, Raymond
To: Barquest, Bradley A UTCHQ; Parsons, Scott
Cc: Tom.Perina@CH2M.com; John.Dolegowski@CH2M.com; Kerang.Sun@CH2M.com
Subject: EPA comments on Revised Groundwater Monitoring Work Plan First Event 2014 (14 Mar 2014)
Date: Friday, March 21, 2014 10:54:00 AM
Attachments: EPA Review Comments_ Statistical Analysis of PCE Data at PVOU Wells MW-01B and SW-04.pdf


CH2M HILL Review - Revised GW Mon Samp WP 1st Half 2014 (TT 14 Mar 2014).pdf


Brad,
 
Please find attached our comments on the revised GW Work Plan submitted on 14 March 2014. 
 Based on past correspondence, please add extraction wells S02A, S02B, and S3 and conduct
 groundwater sampling during this event as requested.  These wells are part of the extraction
 network and should be monitored along with other extraction wells as needed and requested by
 EPA. 
 
Also, we agreed on previous calls to sample for Hex chrome during this second round of baseline
 sampling to better assess this contaminant in the shallow zone.  
 
EPA is UTC to modify the submission, as provided in Paragraph 36 of the Carrier Consent Decree. 
 The current submittal must be revised consistent with EPA’s Review Comments and resubmitted by
 27 March  2014 in order for EPA to grant approval prior to expected April 1 start date.  EPA expects
 all comments to be addressed or the deliverable may be disapproved or modified by EPA due to a
 material defect, as provided in Paragraph 40 of the Consent Decree, in which case stipulated
 penalties may accrue from the date of the revised submission  The changes outlined in a Response
 to Comments Letter may be submitted as an Addendum.    
 
Thank you for your cooperation in this matter.  Please call me if you have any questions or concerns.
 
Ray
 
_______________________________________
Raymond Chavira
Environmental Scientist/Remedial Project Manager
EPA Region IX
75 Hawthorne Street, SFD-7-3
San Francisco, CA  94105-3901
(415) 947-4218
(415) 947-3528 fax
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From: Chavira, Raymond
To: "Barquest, Bradley A UTCHQ"; "Parsons, Scott"
Cc: Tom.Perina@CH2M.com; Kerang.Sun@CH2M.com; John.Dolegowski@CH2M.com; Maldonado, Lewis; Hiett,



Richard
Subject: EPA Review Comments: Statistical Analysis of PCE Data at PVOU Wells MW-01B and SW-04
Date: Monday, February 10, 2014 5:43:00 PM
Attachments: MW1B_SW4_PCE_stats_20140115.pdf



Brad,
 
EPA has reviewed “Statistical Analysis of PCE Data at PVOU Wells MW-01B and SW-04” a Technical
Memorandum dated 18 December 2013 and submitted by Tetra Tech on behalf of UTC on 21
January 2014, and have the following comments:
 



1.       The statistical analyses are appropriate and adequately described.
2.       The statistical analysis concluded that there is no PCE concentration trend for MW-01B



and SW-04 i.e. concentrations are stable.  Further, the 95% UTL PCE concentration of 124
ug/L for MW-01B and 135 ug/L for SW-04 both exceed the performance criterion for the SZ
remedy of 10xMCL (50 ug/l). Therefore, both the middle (where SW-04 is located) and the
Western Plume (where MW-01B is located) should  be closely monitored and if
groundwater concentration remain above the 10X MCL containment criteria without
evidence of a decreasing trend, these sub plumes must be remediated consistent with
Interim ROD and Carrier Consent Decree.  In addition, the remedy wells S02A, S02B, and
S03 should be sampled in the next sampling round in order to evaluate whether
groundwater extraction of these wells should proceed as designed .



3.       This TM should be included as an appendix to the 2013 Summer Semi-Annual GWMR.
4.       Please note that there may be other reasons for increasing trends than those listed on



page 1, last paragraph, sentence starting: “If increasing PCE trends…” . The main
consequence of detecting increasing trends or high concentrations would be the need for
active remedy as designed and described in comment 2.



 
Please feel to call me if you have any questions.
 
Ray
_______________________________________
Raymond Chavira
Environmental Scientist/Remedial Project Manager
EPA Region IX
75 Hawthorne Street, SFD-7-3
San Francisco, CA  94105-3901
(415) 947-4218
(415) 947-3528 fax
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17885 Von Karman Avenue, Suite 500, Irvine, CA 92614 




Tel 949.809.5000     Fax 949.809.5010     www.tetratech.com 




 




To: Bradley Barquest  




Cc: Scott Parsons 




From: James Ross, Ph.D. 




Date: Wednesday, December 18, 2013 




Subject: Statistical Analysis of PCE Data at PVOU Wells MW-01B and SW-04 




 




On behalf of United Technologies Corporation (UTC), Tetra Tech has been performing groundwater monitoring 




and sampling since approximately 2010 at approximately 70 Puente Valley Operable Unit (PVOU) Shallow Zone 




(SZ), Intermediate Zone (IZ), and Production Zone (PZ) wells. The PVOU SZ at the mouth of the Puente Valley 




(MOV) is characterized by four distinct and divisible groundwater plumes commonly referred to as the PVOU SZ 




Eastern Plume, the PVOU SZ Middle Plume, the PVOU SZ Western Plume, and the PVOU SZ Westernmost Plume. 




In general, the groundwater monitoring data collected to date show that the length of the PVOU SZ Eastern 




Plume is increasing, the PVOU SZ Westernmost Plume is stable, and the PVOU SZ Western and Middle Plumes 




are attenuating (decreasing in size). However, recent isolated fluctuations in tetrachloroethylene (PCE) 




concentrations in groundwater monitoring wells MW-01B and SW-04 in the PVOU SZ Western and Middle 




Plumes, respectively (Figure 1), created concern that the PCE concentrations in these two monitoring wells are 




trending upward. Such a trend could be an indication that an absence of source control or a new release from a 




previously unknown source could be adversely impacting the plume attenuation. 




 




At the request of UTC, Tetra Tech performed statistical analyses on the historical PCE concentrations in 




groundwater samples collected from PVOU SZ monitoring wells MW-01B and SW-04 (Figure 1) to assess 




whether PCE concentrations in PVOU SZ monitoring wells MW-01B and SW-04 are trending upward. Monitoring 




well MW-01B, which is located in the PVOU SZ Western Plume, has been sampled since November 1997. 




Monitoring well SW-04, which is located in the PVOU SZ Middle Plume, has been sampled since October 2008. 




Historical PCE time series graphs are provided as Figure 2 (MW-01B) and Figure 3 (SW-04). 




 




As shown in Figures 2 and 3, PCE concentrations in these wells fluctuate over time, although the fluctuations do 




not appear to be seasonally influenced. The statistical analyses discussed herein have been performed to assess 




whether the complete dataset of PCE concentrations at these wells support an increasing trend at either or both 




of these wells. If increasing PCE trends are identified at wells MW-01B and/or SW-04, then it may indicate a new 




PCE source release(s) has occurred within the PVOU or that the absence of source control at the PVOU SZ 




Middle Plume and PVOU SZ Western Plume sources is having an adverse impact on the plume attenuation that 




has been observed for the past several years.  
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Statistical analyses of the data for both sets of data (MW-01B and SW-04) were performed using EPA’s ProUCL 




statistical software package (Version 5.0.00).   All outputs from ProUCL are included in Attachment A.  Given the 




size of the dataset there are potential uncertainties associated with any trend analysis. So as to minimize 




uncertainty and not be reliant on a single line of evidence, four separate and distinct lines of information were 




evaluated.  




 




Initially, time-varying concentrations observed at each of the two wells were fitted by least squares linear 




regression. The resulting straight line fitted to the data represents the linear trend that minimizes the sum of 




squared deviations between the observed data and the regression line. Then, the square of the Pearson 




correlation coefficient, or R2 value, for the data and corresponding regression line was calculated. The R2 value is 




a measure of the portion of observed variability in the observed data that is effectively explained by the least 




squares linear regression. Ranging from zero to one, the R2 essentially quantifies how strongly the observed data 




are correlated to a linear trend. This initial analysis of trend provides a broad assessment of the presence of 




temporal trends in the two datasets. The statistical tests described below serve to refine conclusions regarding 




the presence of temporal data trends. 




 




The Mann-Kendall Trend Test was used to analyze the PCE concentrations at each well utilizing all the available 




data without regard to potential seasonal variability. This is a non-parametric method, which means that there is 




no assumption of a statistical distribution of the data. The Mann-Kendall Trend Test is also capable of analyzing 




data collected at irregular intervals (e.g., semiannually in 1999, two quarters in 2000, not at all in 2001, 




semiannually in 2002, once in 2003). The trend analyses were conducted with a level of confidence of 0.95 (0.05 




level of significance). The 0.95 level of confidence represents the very high likelihood that the outcomes of the 




Mann-Kendall Trend Tests are reliable. The test hypothesizes that there is no temporal trend to the data. If the 




probability, p, associated with the calculated Mann-Kendall Trend Test statistic is less than the 0.05 level of 




significance, the hypothesis of no data trend is rejected because there is evidence that supports a trend in the 




data. If, however, this probability is greater than 0.05 there is not enough evidence to imply a data trend, and 




the test’s underlying hypothesis can be supported. 




 




In addition to a statistical trend analysis, the 95% Upper Tolerance Limit (UTL), the recommended statistical 




analysis for evaluating the range of individual measurements in the dataset, was calculated for the PCE data at 




each well. The tolerance limits provide a means to describe the uncertainty about the dataset; unlike confidence 




limits, the tolerance limit provides a measure of confidence about a prescribed fraction of the data rather than 




the mean. For this analysis for both sets of data, the estimated 95% UTL represents the upper bound on the 




range of values that comprises 95% of the underlying population.  The UTL analysis results are reported for a 




0.95 level of confidence. 




 




An outlier analysis was also conducted to assess if test statistics could identify data that could potentially be 




classified as not representative of the population and indicting a secondary influence. ProUCL performs an 




outlier analysis using Rosner’s Outlier Test for populations with 25 or more data. For smaller sample sets (n < 




25), Dixon’s Outlier Test was performed by ProUCL. As with the Mann Kendall Trend Test and UTL analysis, the 















j:\utc\pvou\2014\statistics memo\mw1b sw4 pce stats 20140115.docx                  3               TETRA TECH 




  




levels of confidence associated with outlier analyses results are reported. For wells MW-01B and SW-04, various 




levels of confidence in results, ranging from 0.90 to 0.99, are reported. Oftentimes, statistical tests call for 




assumptions regarding the manner in which data are distributed (e.g. normally distributed). Whereas neither 




outlier test requires that the full dataset (with outliers included) be normally distributed, they both assume that 




the reduced dataset (with outliers removed) follows a normal distribution. The data for well MW-01B are log-




normally distributed and the data for well SW-04 are normally distributed. 




 




Well MW-01B 




The analysis of all the PCE data from well MW-01B, excluding duplicates, consists of 26 sampled groundwater 




data. The data associated with samples identified as “duplicates” were removed from the analyzed dataset so as 




to preserve temporal consistency. There were six duplicate samples removed from the MW-01B dataset; the 




analytical results for 5 of the 6 duplicate samples were identical to the primary sample; the one exception had 




minimal variation (20 ug/L and 22 ug/L), and the primary sample (20 ug/L) was used. The minimum 




concentration observed at this well was 1.4 ug/L, and the maximum concentration was 124 ug/L.  




 




The relationship between time and PCE concentrations at MW-01B was first evaluated with a linear regression 




(Attachment B), which, as described above, attempts to fit a linear equation to the data. The R2 value for the 




linear regression equation for PCE detections over time at MW-01B is 0.055. This low R2 value indicates the PCE 




data at MW-01B show no correlation to a linear trend in the data over time. This analysis provides initial 




evidence that there is no trend in the PCE concentrations at MW-01B.  




 




The Mann-Kendall Trend Test (Attachment C) was next performed at the 0.95 level of confidence (0.05 level of 




significance); the ProUCL results indicate there is “insufficient evidence to identify a significant trend” (p = 0.08). 




Even though the graphical interpretation of the data could suggest the possibility of a positive trend with 




respect to time, and the p-value could indicate that the hypothesis of a trend could be supported at a lower 




level of confidence (e.g. if the level of confidence were 0.90 and the level of significance were 0.10), statistical 




analysis confirms that, at a 0.95 level of confidence, the hypothesis of a trend in the PCE concentrations at well 




MW-01B cannot be supported.  




 




The 95% UTL for MW-01B was calculated to be 124 ug/L (based on non-parametric bootstrapping methods; 




Attachment D). The August 2013 PCE concentration observed at this well (124 ug/L) is equivalent to the 95% UTL 




and marks the upper bound on the range of data comprising 95% of the underlying population. Thus, this 




observation is within the tolerance limits.  




 




An outlier test was also performed on the MW-01B data using Rosner’s Outlier Tests (sample size greater than 




or equal to 25). The ProUCL analysis notes that at both 0.95 and 0.99 levels of confidence, 124 ug/L (maximum 




detected concentration) is not an outlier.  See page 4 of 6 in Attachment A. 




 




The statistical analysis of the PCE data at well MW-01B indicates that the recent PCE results are within the 




expected variations identified at this well, and the recent PCE results do not indicate an increasing trend. 
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Moreover, the UTL and outlier tests do not indicate that there are spurious concentrations that would indicate a 




significant change in the data. As such, the historical data at MW-01B continue to indicate that the PVOU SZ 




Western Plume is not increasing, though it does exhibit temporal fluctuations.  




 




Well SW-04 




The analysis of all the PCE data from well SW-04, excluding duplicates, included 11 sample events. The data 




associated with the samples identified as “duplicates” were removed from the analyzed dataset. There was one 




duplicate sample removed from the dataset; the analytical result for the duplicate sample was identical to the 




primary sample. The minimum concentration was 32 ug/L and the maximum concentration was 135 ug/L.  




 




The relationship between time and PCE concentrations at SW-04 was evaluated with a linear regression 




(Attachment B). The R2 value for the linear regression equation for PCE detections over time at SW-04 is 0.075 




(or 7.5%). This low R2 value indicates the PCE data at SW-04 show no correlation to a linear temporal trend in 




the data. This analysis provides initial evidence that there is no trend in the PCE concentrations at SW-04.  




 




The Mann-Kendall Trend Test (Attachment C) was performed at the 0.95 level of confidence (0.05 level of 




significance); as for the MW-01B data, the ProUCL results indicated that there is “insufficient evidence to 




identify a significant trend” (p = 0.175). Even though the graphical interpretation of the data could suggest the 




possibility of a positive trend with respect to time, the statistical analysis confirms that, at a 0.95 level of 




confidence, the hypothesis of a trend in the PCE concentrations at well SW-04 cannot be supported. 




 




The 95% UTL for SW-04 was calculated to be 135 ug/L (based on non-parametric bootstrapping methods). Both 




the December 2012 PCE concentration (128 ug/L) and the August 2013 concentration (85.2 ug/L) are less than 




the 95% UTL. 




 




An outlier test was performed on the SW-04 data using Dixon’s Test (sample size less than 25). The ProUCL 




analysis notes that at the 0.90, 0.95, and 0.99 levels of confidence, neither the minimum detected concentration 




(32 ug/L) nor the maximum detected concentration (135 ug/L) are potential outliers. 




 




The statistical analysis of the PCE data at well SW-04 indicates that the recent PCE results are within the 




expected variations identified at this well, and the recent PCE results do not indicate an increasing trend. As 




such, the historical data at SW-04 continue to indicate that the PVOU SZ Middle Plume is not increasing, though 




it does exhibit temporal fluctuations. 




 




United Technologies Corporation will continue to monitor and assess groundwater conditions in the PVOU SZ 




Eastern, Western, Middle, and Westernmost plumes and provide recommendations (as necessary and 




appropriate) associated with future groundwater analytical results.  
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Sample General Statistics on Uncensored Full Data




Well Sample Date QA Code MethodPCE (ug/L) MW-01B SW-04




MW-01B 11/19/1997 MW 37 37 37 32




MW-01B 2/12/1998 MW 9.8 9.8 9.8 37




MW-01B 7/20/1998 MW 1.4 1.4 1.4 54




MW-01B 10/27/1998 MW 30 30 30 135 Variable MW-01B_PCESW-04_PCE Variable MW-01B_PCESW-04_PCE




MW-01B 8/19/1999 MW 45 45 45 119




MW-01B 12/21/1999 MW 4 4 4 130 NumObs 26 11 NumObs 26 11




MW-01B 3/27/2000 MW 26 26 26 92.4 # Missing 0 0 # Missing 0 0




MW-01B 6/27/2000 MW 12 12 12 75.6 Minimum 1.4 32 10%ile 7.4 37




MW-01B 3/26/2002 MW 5 5 5 87.2 Maximum 124 135 20%ile 12 54




MW-01B 8/12/2002 MW 90 90 90 128 Mean 40.93 88.67 25%ile(Q1) 12 64.8




MW-01B 6/30/2003 MW 110 110 110 85.2 SD 36.5 36.88 50%ile(Q2) 32.25 87.2




MW-01B 6/30/2003 MWD 110 120 SEM 7.159 11.12 75%ile(Q3) 48.83 123.5




MW-01B 1/9/2004 MW 120 120 49.2 MAD/0.675 30.02 49.22 80%ile 67 128




MW-01B 1/9/2004 MWD 120 12 Skewness 1.127 -0.256 90%ile 100 130




MW-01B 1/25/2005 MW 49.2 49.2 12 Kurtosis 0.296 -1.226 95%ile 117.5 132.5




MW-01B 7/7/2006 MW 12 12 17 CV 0.892 0.416 99%ile 123 134.5




MW-01B 7/7/2006 MWSD 12 67




MW-01B 9/5/2006 MW 12 12 20 IQR (Q3 - Q1) 36.83 58.7




MW-01B 9/5/2006 MWD 12 43.5




MW-01B 7/30/2007 MW 17 17 47.7




MW-01B 7/30/2007 MWD 17 80.4




MW-01B 2/13/2009 MW HS 67 67 39.5




MW-01B 2/13/2009 MW LF 20 20 15.4




MW-01B 2/13/2009 MWD LF 22 11.9




MW-01B 5/28/2009 MW HS 43.5 43.5 34.5




MW-01B 8/24/2009 MW HS 47.7 47.7 124




MW-01B 11/30/2009 MW HS 80.4 80.4




MW-01B 3/2/2010 MW HS 39.5 39.5




MW-01B 11/18/2011 MW HS 15.4 15.4




MW-01B 5/16/2012 MW HS 11.9 11.9




MW-01B 12/7/2012 MW HS 34.5 34.5




MW-01B 8/15/2013 MW HS 124 124




SW-04 10/27/2008 MW PS 32




SW-04 10/27/2008 MWD PS 32




SW-04 2/20/2009 MW HS 37




SW-04 2/20/2009 MW LF 54




SW-04 5/26/2009 MW HS 135




SW-04 8/25/2009 MW HS 119




SW-04 12/4/2009 MW HS 130




SW-04 3/9/2010 MW HS 92.4




SW-04 11/25/2011 MW HS 75.6




SW-04 5/31/2012 MW HS 87.2




SW-04 12/17/2012 MW HS 128




SW-04 8/22/2013 MW HS 85.2




Lognormal GOF Test




Shapiro Wilk Test Statistic




5% Shapiro Wilk Critical Value




Lilliefors Test Statistic




5% Lilliefors Critical Value




Data appear Lognormal at 5% Significance Level




Background Statistics assuming Lognormal Distribution




   95% UTL with   95% Coverage




   95% UPL (t)




   95% USL




Nonparametric Distribution Free Background Statistics




Data appear Gamma Distributed at 5% Significance Level




Nonparametric Upper Limits for Background Threshold Values




Order of Statistic, r




Approximate f




   95% Percentile Bootstrap UTL with   95% Coverage




   95% UPL




90% Chebyshev UPL




95% Chebyshev UPL




   95% USL




Note: The use of USL to estimate a BTV is recommended only when the data set represents a background




data set free of outliers and consists of observations collected from clean unimpacted locations.




The use of USL tends to provide a balance between false positives and false negatives provided the data




represents a background data set and when many onsite observations need to be compared with the BTV.
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Goodness-of-Fit Test Statistics for Uncensored Full Data Sets without Non-Detects




MW-01B_PCE SW-04_PCE




Raw Statistics Raw Statistics




Number of Valid Observations 26 Number of Valid Observations 11




Number of Distinct Observations 24 Number of Distinct Observations 11




Minimum 1.4 Minimum 32




Maximum 124 Maximum 135




Mean of Raw Data 40.93 Mean of Raw Data 88.67




Standard Deviation of Raw Data 36.5 Standard Deviation of Raw Data 36.88




Khat 1.207 Khat 5.16




Theta hat 33.91 Theta hat 17.18




Kstar 1.094 Kstar 3.814




Theta star 37.43 Theta star 23.25




Mean of Log Transformed Data 3.244 Mean of Log Transformed Data 4.385




Standard Deviation of Log Transformed Data 1.113 Standard Deviation of Log Transformed Data 0.501




Normal GOF Test Results Normal GOF Test Results




Correlation Coefficient R 0.931 Correlation Coefficient R 0.971




Shapiro Wilk Test Statistic 0.855 Shapiro Wilk Test Statistic 0.921




Shapiro Wilk Critical (0.05) Value 0.92 Shapiro Wilk Critical (0.05) Value 0.85




Approximate Shapiro Wilk P Value 0.00146 Approximate Shapiro Wilk P Value 0.462




Lilliefors Test Statistic 0.18 Lilliefors Test Statistic 0.158




Lilliefors Critical (0.05) Value 0.174 Lilliefors Critical (0.05) Value 0.267




Data not Normal at (0.05) Significance Level Data appear Normal at (0.05) Significance Level




Gamma GOF Test Results Gamma GOF Test Results




Correlation Coefficient R 0.977 Correlation Coefficient R 0.934




A-D Test Statistic 0.24 A-D Test Statistic 0.461




A-D Critical (0.05) Value 0.769 A-D Critical (0.05) Value 0.731




K-S Test Statistic 0.0941 K-S Test Statistic 0.165




K-S Critical(0.05)  Value 0.175 K-S Critical(0.05)  Value 0.256




Data appear Gamma Distributed at (0.05) Significance Level Data appear Gamma Distributed at (0.05) Significance Level




Lognormal GOF Test Results Lognormal GOF Test Results




Correlation Coefficient R 0.977 Correlation Coefficient R 0.947




Shapiro Wilk Test Statistic 0.952 Shapiro Wilk Test Statistic 0.882




Shapiro Wilk Critical (0.05) Value 0.92 Shapiro Wilk Critical (0.05) Value 0.85




Approximate Shapiro Wilk P Value 0.276 Approximate Shapiro Wilk P Value 0.145




Lilliefors Test Statistic 0.105 Lilliefors Test Statistic 0.184




Lilliefors Critical (0.05) Value 0.174 Lilliefors Critical (0.05) Value 0.267




Data appear Lognormal at (0.05) Significance Level Data appear Lognormal at (0.05) Significance Level




Lognormal GOF Test




Shapiro Wilk Test Statistic




5% Shapiro Wilk Critical Value




Lilliefors Test Statistic




5% Lilliefors Critical Value




Data appear Lognormal at 5% Significance Level




Background Statistics assuming Lognormal Distribution




   95% UTL with   95% Coverage




   95% UPL (t)




   95% USL




Nonparametric Distribution Free Background Statistics




Data appear Gamma Distributed at 5% Significance Level




Nonparametric Upper Limits for Background Threshold Values




Order of Statistic, r




Approximate f




   95% Percentile Bootstrap UTL with   95% Coverage




   95% UPL




90% Chebyshev UPL




95% Chebyshev UPL




   95% USL




Note: The use of USL to estimate a BTV is recommended only when the data set represents a background




data set free of outliers and consists of observations collected from clean unimpacted locations.




The use of USL tends to provide a balance between false positives and false negatives provided the data




represents a background data set and when many onsite observations need to be compared with the BTV.
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Mann-Kendall Trend Test Analysis




MW-01B_PCE




General Statistics




Number or Reported Events Not Used 0




Number of Generated Events 26




Number Values Reported (n) 26




Minimum 1.4




Maximum 124




Mean 40.93




Geometric Mean 25.63




Median 32.25




Standard Deviation 36.5




Mann-Kendall Test




Test Value (S) 66




Critical Value (0.05) 1.645




Standard Deviation of S 45.33




Standardized Value of S 1.434




Approximate p-value 0.0758




Insufficient evidence to identify a significant




 trend at the specified level of significance.




SW-04_PCE




General Statistics




Number or Reported Events Not Used 0




Number of Generated Events 11




Number Values Reported (n) 11




Minimum 32




Maximum 135




Mean 88.67




Geometric Mean 80.23




Median 87.2




Standard Deviation 36.88




Mann-Kendall Test




Test Value (S) 13




Tabulated p-value 0.179




Standard Deviation of S 12.85




Standardized Value of S 0.934




Approximate p-value 0.175




Insufficient evidence to identify a significant




 trend at the specified level of significance.




Lognormal GOF Test




Shapiro Wilk Test Statistic




5% Shapiro Wilk Critical Value




Lilliefors Test Statistic




5% Lilliefors Critical Value




Data appear Lognormal at 5% Significance Level




Background Statistics assuming Lognormal Distribution




   95% UTL with   95% Coverage




   95% UPL (t)




   95% USL




Nonparametric Distribution Free Background Statistics




Data appear Gamma Distributed at 5% Significance Level




Nonparametric Upper Limits for Background Threshold Values




Order of Statistic, r




Approximate f




   95% Percentile Bootstrap UTL with   95% Coverage




   95% UPL




90% Chebyshev UPL




95% Chebyshev UPL




   95% USL




Note: The use of USL to estimate a BTV is recommended only when the data set represents a background




data set free of outliers and consists of observations collected from clean unimpacted locations.




The use of USL tends to provide a balance between false positives and false negatives provided the data




represents a background data set and when many onsite observations need to be compared with the BTV.
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Outlier Tests for Selected Uncensored Variables




Rosner's Outlier Test for MW-01B PCE




Rosner for N >= 25




Mean 40.93




Standard Deviation 36.5




Number of data 26




Number of suspected outliers 1




Potential Obs. Test Critical Critical




# Mean sd outlier Number value value (5%) value (1%)




1 40.93 35.79 124 26 2.321 2.84 3.16




For 5% Significance Level, there is no Potential Outlier 




For 1% Significance Level, there is no Potential Outlier 




Dixon's Outlier Test for SW-04 PCE




Dixon for n < 25




Number of Observations = 11




10% critical value: 0.517




5% critical value: 0.576




1% critical value: 0.679




1.  Observation Value 135 is a Potential Outlier (Upper Tail)?




Test Statistic: 0.071




For 10% significance level, 135 is not an outlier.




For 5% significance level, 135 is not an outlier.




For 1% significance level, 135 is not an outlier.




2. Observation Value 32 is a Potential Outlier (Lower Tail)?




Test Statistic: 0.224




For 10% significance level, 32 is not an outlier.




For 5% significance level, 32 is not an outlier.




For 1% significance level, 32 is not an outlier.




Lognormal GOF Test




Shapiro Wilk Test Statistic




5% Shapiro Wilk Critical Value




Lilliefors Test Statistic




5% Lilliefors Critical Value




Data appear Lognormal at 5% Significance Level




Background Statistics assuming Lognormal Distribution




   95% UTL with   95% Coverage




   95% UPL (t)




   95% USL




Nonparametric Distribution Free Background Statistics




Data appear Gamma Distributed at 5% Significance Level




Nonparametric Upper Limits for Background Threshold Values




Order of Statistic, r




Approximate f




   95% Percentile Bootstrap UTL with   95% Coverage




   95% UPL




90% Chebyshev UPL




95% Chebyshev UPL




   95% USL




Note: The use of USL to estimate a BTV is recommended only when the data set represents a background




data set free of outliers and consists of observations collected from clean unimpacted locations.




The use of USL tends to provide a balance between false positives and false negatives provided the data




represents a background data set and when many onsite observations need to be compared with the BTV.
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Background Statistics for Uncensored Full Data Sets




MW-01B PCE




General Statistics




Total Number of Observations 26 Number of Distinct Observations 24




Minimum 1.4 First Quartile 12




Second Largest 120 Median 32.25




Maximum 124 Third Quartile 48.83




Mean 40.93 SD 36.5




Coefficient of Variation 0.892 Skewness 1.127




Mean of logged Data 3.244 SD of logged Data 1.113




Critical Values for Background Threshold Values (BTVs)




Tolerance Factor K (For UTL) 2.275 d2max (for USL) 2.681




Normal GOF Test




Shapiro Wilk Test Statistic 0.855 Shapiro Wilk GOF Test




5% Shapiro Wilk Critical Value 0.92 Data Not Normal at 5% Significance Level




Lilliefors Test Statistic 0.18 Lilliefors GOF Test




5% Lilliefors Critical Value 0.174 Data Not Normal at 5% Significance Level




Data Not Normal at 5% Significance Level




Background Statistics Assuming Normal Distribution




   95% UTL with   95% Coverage 124 90% Percentile (z) 87.71




   95% UPL (t) 104.5 95% Percentile (z) 101




   95% USL 138.8 99% Percentile (z) 125.9




Gamma GOF Test




A-D Test Statistic 0.24 Anderson-Darling Gamma GOF Test




5% A-D Critical Value 0.769 Detected data appear Gamma Distributed at 5% Significance Level




K-S Test Statistic 0.0941 Kolmogrov-Smirnoff Gamma GOF Test




5% K-S Critical Value 0.175 Detected data appear Gamma Distributed at 5% Significance Level




Detected data appear Gamma Distributed at 5% Significance Level




Gamma Statistics




k hat (MLE) 1.207 k star (bias corrected MLE) 1.094




Theta hat (MLE) 33.91 Theta star (bias corrected MLE) 37.43




nu hat (MLE) 62.77 nu star (bias corrected) 56.86




MLE Mean (bias corrected) 40.93 MLE Sd (bias corrected) 39.14




Background Statistics Assuming Gamma Distribution




   95% Wilson Hilferty (WH) Approx. Gamma UPL 122.6 90% Percentile 92.2




   95% Hawkins Wixley (HW) Approx. Gamma UPL 129.7 95% Percentile 118.8




   95% WH Approx. Gamma UTL with   95% Coverage 169.1 99% Percentile 180.3




   95% HW Approx. Gamma UTL with   95% Coverage 186.4




   95% WH USL 211.5    95% HW USL 240.6




Lognormal GOF Test




Shapiro Wilk Test Statistic 0.952 Shapiro Wilk Lognormal GOF Test




5% Shapiro Wilk Critical Value 0.92 Data appear Lognormal at 5% Significance Level




Lilliefors Test Statistic 0.105 Lilliefors Lognormal GOF Test




5% Lilliefors Critical Value 0.174 Data appear Lognormal at 5% Significance Level




Data appear Lognormal at 5% Significance Level




Background Statistics assuming Lognormal Distribution




   95% UTL with   95% Coverage 322.1 90% Percentile (z) 106.6




   95% UPL (t) 177.7 95% Percentile (z) 159.8




   95% USL 505.9 99% Percentile (z) 341




Nonparametric Distribution Free Background Statistics




Data appear Gamma Distributed at 5% Significance Level




Nonparametric Upper Limits for Background Threshold Values




Order of Statistic, r 26    95% UTL with   95% Coverage 124




Approximate f 1.368 Confidence Coefficient (CC) achieved by UTL 0.736




   95% Percentile Bootstrap UTL with   95% Coverage 124    95% BCA Bootstrap UTL with   95% Coverage 124




   95% UPL 122.6 90% Percentile 100




90% Chebyshev UPL 152.5 95% Percentile 117.5




95% Chebyshev UPL 203.1 99% Percentile 123




   95% USL 124




Note: The use of USL to estimate a BTV is recommended only when the data set represents a background




data set free of outliers and consists of observations collected from clean unimpacted locations.




The use of USL tends to provide a balance between false positives and false negatives provided the data




represents a background data set and when many onsite observations need to be compared with the BTV.
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Background Statistics for Uncensored Full Data Sets




SW-04 PCE




General Statistics




Total Number of Observations 11 Number of Distinct Observations 11




Minimum 32 First Quartile 64.8




Second Largest 130 Median 87.2




Maximum 135 Third Quartile 123.5




Mean 88.67 SD 36.88




Coefficient of Variation 0.416 Skewness -0.256




Mean of logged Data 4.385 SD of logged Data 0.501




Critical Values for Background Threshold Values (BTVs)




Tolerance Factor K (For UTL) 2.815 d2max (for USL) 2.234




Normal GOF Test




Shapiro Wilk Test Statistic 0.921 Shapiro Wilk GOF Test




5% Shapiro Wilk Critical Value 0.85 Data appear Normal at 5% Significance Level




Lilliefors Test Statistic 0.158 Lilliefors GOF Test




5% Lilliefors Critical Value 0.267 Data appear Normal at 5% Significance Level




Data appear Normal at 5% Significance Level




Background Statistics Assuming Normal Distribution




   95% UTL with   95% Coverage 192.5 90% Percentile (z) 135.9




   95% UPL (t) 158.5 95% Percentile (z) 149.3




   95% USL 171.1 99% Percentile (z) 174.5




Gamma GOF Test




A-D Test Statistic 0.461 Anderson-Darling Gamma GOF Test




5% A-D Critical Value 0.731 Detected data appear Gamma Distributed at 5% Significance Level




K-S Test Statistic 0.165 Kolmogrov-Smirnoff Gamma GOF Test




5% K-S Critical Value 0.256 Detected data appear Gamma Distributed at 5% Significance Level




Detected data appear Gamma Distributed at 5% Significance Level




Gamma Statistics




k hat (MLE) 5.16 k star (bias corrected MLE) 3.814




Theta hat (MLE) 17.18 Theta star (bias corrected MLE) 23.25




nu hat (MLE) 113.5 nu star (bias corrected) 83.9




MLE Mean (bias corrected) 88.67 MLE Sd (bias corrected) 45.41




Background Statistics Assuming Gamma Distribution




   95% Wilson Hilferty (WH) Approx. Gamma UPL 181.8 90% Percentile 149.5




   95% Hawkins Wixley (HW) Approx. Gamma UPL 186.8 95% Percentile 174.1




   95% WH Approx. Gamma UTL with   95% Coverage 249.9 99% Percentile 226.6




   95% HW Approx. Gamma UTL with   95% Coverage 263.7




   95% WH USL 205.3    95% HW USL 212.9




Lognormal GOF Test




Shapiro Wilk Test Statistic 0.882 Shapiro Wilk Lognormal GOF Test




5% Shapiro Wilk Critical Value 0.85 Data appear Lognormal at 5% Significance Level




Lilliefors Test Statistic 0.184 Lilliefors Lognormal GOF Test




5% Lilliefors Critical Value 0.267 Data appear Lognormal at 5% Significance Level




Data appear Lognormal at 5% Significance Level




Background Statistics assuming Lognormal Distribution




   95% UTL with   95% Coverage 328.9 90% Percentile (z) 152.5




   95% UPL (t) 207.2 95% Percentile (z) 183




   95% USL 245.8 99% Percentile (z) 257.5




Nonparametric Distribution Free Background Statistics




Data appear Normal at 5% Significance Level




Nonparametric Upper Limits for Background Threshold Values




Order of Statistic, r 11    95% UTL with   95% Coverage 135




Approximate f 0.579 Confidence Coefficient (CC) achieved by UTL 0.431




   95% Percentile Bootstrap UTL with   95% Coverage 135    95% BCA Bootstrap UTL with   95% Coverage 135




   95% UPL 135 90% Percentile 130




90% Chebyshev UPL 204.2 95% Percentile 132.5




95% Chebyshev UPL 256.6 99% Percentile 134.5




   95% USL 135




Note: The use of USL to estimate a BTV is recommended only when the data set represents a background




data set free of outliers and consists of observations collected from clean unimpacted locations.




The use of USL tends to provide a balance between false positives and false negatives provided the data




represents a background data set and when many onsite observations need to be compared with the BTV.
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D R A F T  T E C H N I C A L  M E M O R A N D U M  
 
Review of (Revised)Groundwater Monitoring and Sampling Work 
Plan First Half 2014, Puente Valley Operable Unit, Shallow 
Zone North of Puente Creek, Interim Remedial Design/Remedial 
Action, Los Angeles County, California (Tetra Tech, 14 March 
2014) 
 
PREPARED BY: John Dolegowski/CH2M HILL 



Tom Perina/CH2M HILL 
DATE: 20 March 2014 
PROJECT NUMBER: 431650.RP.04 



At the request of the United States Environmental Protection Agency, Region 9 (EPA), CH2M HILL has reviewed 
the (Revised) Groundwater Monitoring and Sampling Work Plan First Half 2014, Puente Valley Operable Unit, 
Shallow Zone North of Puente Creek, Interim Remedial Design/Remedial Action, Los Angeles County, California, 
(prepared for United Technologies Corporation (UTC) by Tetra Tech, dated 14 March 2014).  CH2M HILL 
performed this review under Contract EP-S9-08-04, Task Order #062 (PVOU Remedial Action [RA] Oversight). 



UTC previously submitted the Draft Groundwater Monitoring and Sampling Work Plan First Half 2014, Puente 
Valley Operable Unit, Shallow Zone North of Puente Creek, Interim Remedial Design/Remedial Action, Los Angeles 
County, California [Draft Work Plan] (Tetra Tech, 21 Jan 2014), and EPA provided review comments on the Draft 
Work Plan in an email dated 27 Feb 2014 from Raymond Chavira/EPA to Bradley Barquest/UTC.  UTC submitted 
the (Revised) Groundwater Monitoring and Sampling Work Plan First Half 2014, Puente Valley Operable Unit, 
Shallow Zone North of Puente Creek [Revised Work Plan] (Tetra Tech, 14 Mar 2014) and a Response to EPA 
Comments in an email dated 14 Mar 2014 from Emma Pulido/Tetra Tech to Raymond Chavira/EPA.  



This memorandum verifies whether UTC has responded to EPA’s review comments on the Draft Work Plan.  The 
original review comments on the Draft Groundwater Monitoring and Sampling Work Plan are provided below 
along with an EPA response for each comment stating whether the comment was addressed.  In addition, a few 
new EPA review comments are added at the end of this document.  



General Review Comments 
1. An insufficient level of detail regarding groundwater sampling and analysis procedures is provided in the 



Draft Groundwater Monitoring and Sampling Work Plan First Half 2014 (Draft GW Sampling WP).  The 
Draft GW Sampling WP references the Field Sampling Plan (GeoTrans, 2005) and the Quality Assurance 
Project Plan, which are appendixes to the Remedial Design Work Plan, Interim Shallow Zone Remedy, 
Puente Valley Operable Unit (GeoTrans, 2005); however, these documents do not provide a sufficient 
level of detail regarding [1] collection of water-levels in conventional groundwater monitoring wells and 
Westbay multi-port wells, [2] groundwater sampling procedures by various methods (3-well volume 
purging method, low-flow sampling (micropurge) method, HydraSleeve method, and sampling of Westbay 
multi-port monitoring wells), and [3] laboratory analysis of groundwater samples for all needed water 
quality parameters and contaminants.   



EPA Response:  Comment Addressed. 



2. An updated comprehensive QAPP and FSP are needed for the PVOUR SZ-North.  EPA has previously (July 
2013) requested that UTC/Carrier prepare an updated QAPP and SAP for the PVOU SZ-North.  A firm 
schedule for the development of these documents must be proposed and implemented.  The QAPP must 
follow the data quality objectives (DQO) process to clarify what technical questions need to be answered, 
what data are needed to answer the questions, what regulatory limits apply, what laboratory sample 
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analyses are needed to meet the lowest regulatory limits, how many samples are needed, how the 
laboratory data will be evaluated, etc., in accordance with the DQO process.   



EPA requested that an updated QAPP and FSP be prepared in EPA’s review comments for the “Puente 
Valley Operable Unit (PVOU) Shallow Zone (SZ) North of Puente Creek Groundwater Monitoring Plan for 
the First Half of 2013,” in an email from Ray Chavira/EPA to Scott Parsons/TetraTech dated 7/26/2013, as 
quoted below:  



“Updated QAPP/FSP.  UTC must submit an updated QAPP/FSP for groundwater 
sampling and analysis that will describe sampling, analytical requirements, data quality, 
field procedures for well sampling, a map highlighting all SZ-North wells, permits, 
investigation-derived waster (IDW), and the requirements for sampling and analysis 
needed to support groundwater injection evaluation (and all potential treated 
groundwater end uses).  The data quality objectives (DQO) process must be included in 
the QAPP.  These documents must be submitted by September 30,  2013.  A draft outline 
should be submitted to EPA for approval to insure that all needed information is 
provided in the draft documents.  The second half 2013 groundwater sampling event can 
proceed while these documents are prepared.”   



EPA Response:  UTC is preparing an updated QAPP and FSP, which is scheduled to be submitted by 
April 14, 2014.   



3. If detailed descriptions of field sampling procedures have been provided in other SZ-North documents, 
such as sampling work plans, then those documents could be referenced in place of the 2005 FSP and 
2005 QAPP prior to the completion of the updated FSP and QAPP.   For example, more detailed 
descriptions of sampling methodology are provided in the 2013 Annual Groundwater Monitoring Report, 
PVOU SZ North of Puente Creek (Tetra Tech, 30 Dec 2013); selected portions of text may potentially be 
referenced to provide missing detail.   Many of the specific review comments in this document would not 
be necessary if detailed descriptions of field sampling procedures were included in the Updated FSP.  



EPA Response:  Comment Addressed. 



4. The rationales for the inclusion or exclusion of specific groundwater analyses for each well must be 
provided.  EPA has previously provided this comment:   



“For future groundwater monitoring plans, UTC must also explain why analyses are included in 
some, but not all wells (such as perchlorate).  EPA must be able to independently assess and verify 
why specific analytes are included for each monitoring well.” (EPA Review of Response to 
Comments on Groundwater Monitoring Plan for 1st Half of 2013.  Email from Ray Chavira to Scott 
Parsons.  July 26, 2013).     



EPA Response:  Comment Addressed in Table 2 of the Revised Work Plan.  Please note that the Table 2 
footnotes page is included in the pdf file of the Revised Work Plan, but was inadvertently not included in 
the hard copy. 



5. For future submittals of the PVOU SZ-North Draft Groundwater Monitoring and Sampling Work Plans and 
Groundwater Monitoring Reports, please send one hard copy to Tom Perina/CH2M HILL, Riverside and a 
second hard copy to John Dolegowski / Kerang Sun/CH2M HILL, Santa Ana, California (one copy can be 
shared) to expedite document review. 



EPA Response:  Comment Addressed, thank you.  



Specific Review Comments 
1. Objectives, Page 1.  Please list the monitoring wells to be sampled under each objective, listed below:  



• Westernmost Plume monitoring 
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• Mid-Valley Area Monitoring Well Network 
• Shallow Zone ( S)Z Monitoring wells in Mid-Valley to be monitored but not formally part of the 



Mid-Valley Are Monitoring Well Network 
• PVOU SZ and Intermediate Zone monitoring wells in the Mouth of Valley (MOV) to monitor 



baseline conditions in MOV 
EPA Response:  Comment Addressed.   
Please state whether the sampling of the wells and piezometers at the leading edge of the eastern SZ 
plume North of Puente Creek is included in the First Half of 2014 Sampling Event, as described in the 
Revised Baseline Sampling Work Plan, Puente Valley Operable Unit, Shallow Zone North of Puente Creek, 
Interim Remedial Design/Remedial Action, Los Angeles, California, prepared for United Technologies 
Corporation (UTC) by Tetra Tech GEO (TT GEO), dated December 11, 2013.  To meet the requirements of 
that monitoring program, five wells (MW6-18, MW6-15, MW6-17, MW6-13, and MW6-14) were proposed 
to be sampled for the analytes required by Los Angeles Regional Water Quality Control Board (LARWQCB) 
Order No. R4-2007-0019.   These five wells were sampled to assess background water quality conditions 
within the area from which groundwater will be extracted for the SZ-North Early Action.  In future 
sampling events, piezometers P-1U, P-1UM, P-1UL, and P-1L and monitoring wells MW8-1A through 
MW8-1D and MW8-2A through MW8-2D were to be sampled to assess water quality conditions in the 
downgradient injection zone for the PVOU SZ North of Puente Creek Interim Remedy (formerly PVOU SZ 
Eastern Plume Early Action).  It appears that the detailed list of parameters needed to satisfy LARWQCB 
Order No. R4-2007-0019 is not included the First Half 2014 sampling event for the SZ-North.  Please clarify 
the status of this sampling program within the sampling for the First Half 2014 sampling event.  



EPA Response:  In response to EPA’s comment about whether the groundwater sampling in support of 
the Revised Baseline Sampling Work Plan is included in the Revised Work Plan, UTC has added the 
sampling of Shallow Zone extraction wells S-05, S-06, S-07, S-09, S-10 and S-11 to Table 1 (Request for 
Analysis); however, the list of analytes for these extraction wells and monitoring wells MW8-1A through 
MW8-1D, MW8-2A through MW8-2D, and MW8-3A through MW8-3D does not include the full list of 
analyses stated in the Revised Baseline Sampling Work Plan Puente Valley Operable Unit Shallow Zone 
North of Puente Creek Interim Remedial Design/Remedial Action Los Angeles County, California (Tetra 
Tech, 11 Dec 2013).  Specifically, Table 1 does not include the analyses for Dioxins and furans, methane, 
dissolved carbon dioxide, iron, COD, BOD, PCBs, Fumigants, Ammonia, orthophosphate, Endothall, 
Glyphosate, Chlorinated Herbicides, Carbamates, Parquat and Diquat, Gross Alpha/Gross Beta, cyanide, 
Ra-228, Ra-226, Tritium, Sr-90, Total Uranium, SVOCs. Please confirm that these compounds did not 
exceed regulatory levels in the samples from wells within the aquifer zone targeted for extraction. 



2. Section 2.1.2, Water Level Measurements, Westbay Multiport Monitoring Wells, Page 3.  Additional 
detail is needed to describe the field procedures for collecting pressure measurements, including the 
following items: 



• Required field equipment (Westbay MOSDAX Sampler) and training for field personnel 



• Collection of temperature and pressure readings at the surface prior to and after collection of 
measurements in the well at each sample port 



• Use of electric winch to lower sampling probe into each sampling port, locking of probe into port 



• Collection of temperature and pressure readings inside the Westbay casing  



• Activation of sampler shoe and measurement of formation pressure, temperature, and pressure 
(three readings) 



• Calculation of depth to water from depth to measurement port, atmospheric pressure, and 
pressure measured in port. 
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The detailed instructions for measurement of water levels or collection of groundwater samples from the 
Westbay groundwater monitoring wells can be included in the Revised FSP and then referenced in the 
Draft GW Sampling WP for each groundwater sampling event.  



EPA Response:  Comment Addressed.   



3. Section 2.2.1 Groundwater Sample Collection Methods, Field Parameters Measurements, Page 3, Last 
Paragraph.  Specify the criteria used to evaluate stabilization of field parameters (pH, temperature, 
electrical conductivity, dissolved oxygen, electrical conductivity, oxidation-reduction potential, and 
turbidity).  Per EPA guidance, different criteria are used for the stabilization of each individual field 
parameter, as summarized below (Source:  Low Stress (low flow) Purging and Sampling Procedure for the 
Collection of Groundwater Samples from Monitoring Wells, USEPA Region I, 19 Jan 2010): 



• pH (± 0.1 unit) 



• Electrical Conductivity [EC] (3%) 



• Oxidation-Reduction Potential [ORP]  (± 10 millivolts).  



• Dissolved Oxygen [DO] (10% for values greater than 0.5 milligrams per Liter (mg/L); if three DO 
readings are less than 0.5 mg/L, the parameter is considered to have stabilized), 



• Turbidity (10% for values greater than 5 Nephelometric Turbidity Units (NTUs); if three turbidity 
values are less than 5 NTUs, the parameter is considered to have stabilized), 



In-line water quality indicator parameters should be continuously monitored during purging. In general, 
the order of stabilization is pH, temperature, and specific conductance (electrical conductivity), followed 
by oxidation-reduction potential, dissolved oxygen and turbidity. Conductivity, dissolved oxygen (DO) and 
turbidity are commonly the most sensitive parameters to measure the completion of the purging prior to 
sampling (EPA, 1996). Temperature and pH are not particularly sensitive in distinguishing between 
formation water and stagnant casing water; nevertheless, these are important parameters for data 
interpretation purposes and should also be measured. 



If the field parameters are measured in groundwater samples from the HydraSleeve sampler or Westbay 
multi-port well sampler, then the dissolved oxygen and oxidation-reduction potential (ORP) should be 
measured immediately, because the readings will change rapidly as oxygen is diffuses into the 
groundwater sample following exposure to air. 



EPA Response:  Comment Addressed.   



4. Section 2.2.2 Groundwater Sample Collection Methods, Purge and Sample Method, Page 4.  It is 
assumed that a “splitter” (i.e. T-junction of the discharge hose and sampling tubing) will be used for 
measurement of field parameters during purging and during collection of water quality samples from the 
monitoring wells with installed 4-inch-diameter submersible pumps in order to reduce the flow rate to a 
level that can be used with the flow-through cell for measurement of field parameters and to collect 
groundwater samples directly into the sample bottles.  Specify how the “splitter” will be used during 
purging of wells with 4-inch-diameter submersible pumps in order to reduce the flow rate of pumped 
groundwater into the flow-through the flow-through cell. Provide a figure showing the field set-up 
including well with submersible pump, splitter, valve to control flow rate through flow-through cell, flow 
meter, and containment vessel for purge water.  If a bucket and stop watch are issued to estimate the 
flow rate, then provide a description of the procedure to accurate measure the time to fill a 5-gallon 
bucket.   



EPA Response:  The description of sample collection methods has been added to the Revised Work Plan.  
In Section 3.4.2.2 [Purge and Sample Method (Portable Pumps), page 13 - 14], the description of the well 
purging states that the submersible pump should be pumped at the initial depth setting for 1.5 well 
volumes, then the pump is raised 10 or 20 feet (to the depth consistent with the previous Baseline Water 
Quality sampling event) and an additional 1.5 well volumes are pumped prior to sample collection.  Please 
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explain the basis of this procedure.  Most commonly, sampling pumps are placed in the center of the well 
screen and are kept at that setting for the duration of the purging and sampling event.  Furthermore the 
temporary stopping of the submersible pump may affect the representativeness of the well sample.  
Stagnant well water is generally present above the well screen, so as long as the pumping water level 
continues to drop during purging, stagnant water may be drawn into the pump (although it is diluted 
greatly by the water drawn in from the well screen).  Based on that concept, if two pump settings are 
used for one sampling event, it would make more sense to start with a shallower pump setting (to remove 
stagnant water, then lower the pump to the center of the well screen.  Either way, stabilization of field 
parameters is the most effective means to assess if the pumped groundwater is representative of the 
screened aquifer.  



5. Section 2.2.3 Groundwater Sample Collection Methods, Low Flow Purge and Sampling Method, Page 4.  
A purge rate of 200 to 500 milliliters per minute (ml/min) corresponds to 0.053 to 0.13 gallons per minute 
(gpm), not 0.1 to 0.13 gpm as stated in the text.   Please state that the flow-through cell will be 
disconnected or bypassed during collection of the groundwater samples.  Attach a copy of EPA/540/S-
95/504 (April 1996) to the Draft GW SAP for easy reference by field staff. 



EPA Response:  Comment Addressed.   



6. Section 2.2.4 Groundwater Sample Collection Methods, Westbay Method, Page 4.  A more detailed 
description of the field procedures for collection of samples from Westbay wells is needed.  See Specific 
Comment No. 3 for suggested level of detail.  



EPA Response:  Comment Addressed. 



7. Section 2.2.5 Groundwater Sample Collection Methods, HydraSleeve Method, Page 5.  Please describe 
the procedure for transfer of the groundwater sample from the HydraSleeve sampler to the sample 
bottles.  State what kind of “rope” is used to hang the HydraSleeve samples in the monitoring wells and 
how the HydraSleeve sampler is positioned accurately within the monitoring well screen?  State what size 
HydraSleeve sampler is used in each monitoring well.  Please attach a copy of the HydraSleeve Field 
Manual and Standard Operating Procedures (SOPs) to the Draft GW Sampling WP or Revised FSP for easy 
reference by field staff.  



EPA Response:  Comment Addressed.  The HydraSleeve Field Manual and Standard Operating Procedures 
(SOPs) should be added to the Revised FSP 



8. Section 2.2.5 Groundwater Sample Collection Methods, HydraSleeve Method, Filtration of Metals and 
Perchlorate Samples, Page 5.  Groundwater samples for metals analysis are required to be filtered in the 
field.  Groundwater samples from HydraSleeve samplers can potentially contain a significant amount of 
suspended sediment that is sometimes scraped off the side of the well casing/screen during recovery of 
the sampler from the monitoring well; therefore, filtration of the metals sample is important.  The 
groundwater sample for (dissolved) metals analysis should be filtered in the field by: 



1. collecting the necessary volume (minimum 250 milliliters [ml]) of groundwater from the 
HydraSleeve sampler into a new disposable beaker or other appropriate container,  



2. filling a large capacity syringe with the groundwater by pulling back the plunger while the syringe 
tip is submerged in the water, 



3. placing a disposable 0.45-micron filter onto the tip of the syringe, and  



4. pushing the plunger down while directing the flow on filtered groundwater into the preserved 
bottle for the metals analysis.   



More than one syringe-full of groundwater may be needed to fill the 250-ml sample bottle for dissolved 
metals analysis (depending on the size of syringe; obtain the large capacity syringe for the field filtration, 
if possible).  A similar procedure can be used for the sterile field filtration of the sample for the 
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perchlorate analysis; however, the perchlorate sample filtration should use a sterile 0.2-micron filter per 
USEPA Method 331 before filling the laboratory-supplied sterile and preserved bottle.  



EPA Response:  In response to this comment, UTC responded that  



“Groundwater samples will not be sampled for dissolved metals (Table 2).  Waste Characterization 
samples will be collected and analyzed for total metals. These samples will not be filtered.”   



According to the Revised Baseline Sampling Work Plan Puente Valley Operable Unit Shallow Zone North of 
Puente Creek Interim Remedial Design/Remedial Action Los Angeles County, California (Tetra Tech, 11 Dec 
2013), metals analyses are required for extraction wells S-05, S-06, S-07, S-09, S-10 and S-11, and 
monitoring wells MW8-1A through MW8-1D, MW8-2A through MW8-2D, MW8-3A through MW8-3D, P1-
U, P1-UM, P1-LM, and P1-L.  



9. Section 2.0 QUALITY ASSURANCE AND QUALITY CONTROL, Equipment Blanks.  This section should be 
Section 3.0, not 2.0.  Please add a discussion of equipment (decontamination) blanks (also referred to as 
rinseate blanks) to this section, including a discussion of the required frequency of collection and 
procedures for collection of equipment blanks.  Equipment blanks are collected at wells where non-
dedicated equipment is used (e.g. temporarily installed pumps, re-useable bailers, syringes, and tubing).  
Equipment that falls into this category for the SZ-North groundwater sampling event includes the sample 
containers used to collect groundwater samples from Westbay multi-port wells, the containers and 
syringes for filtration dissolved metals and perchlorate samples, temporary use of the Redi-Flo2 
submersible pumps for low-flow sampling, and the flexible tubing used with the Redi-Flo2 pumps .  Per 
EPA guidance, equipment blanks should be collected at the rate of one equipment blank per 20 samples 
collected in a day. If less than 20 samples are collected in a day, then one rinseate or equipment blank will 
be collected per day.  The blank is prepared in the field by pouring Type II laboratory-supplied “clean” 
water through the sampling equipment and into the appropriate sample containers after equipment 
decontamination. 



EPA Response:  Comment Addressed.   



10. Section 3.0 MANAGEMENT OF INVESTIGATION-DERIVED WASTE.  This section should be Section 4.0, not 
3.0.  In addition to the analyses listed in Section 3, the wastewater sample collected should also be 
measured for pH by lab analysis.  



EPA Response:  Comment Addressed. 



11. Section 4.0  REPORTING.  This section should be Section 5.0, not 4.0.  Please clarify that the Groundwater 
Monitoring and Sampling Report described in this section corresponds to a “Basic Groundwater 
Monitoring Report” versus a “Comprehensive Groundwater Monitoring Report”, as described in the 
information provided in an email dated April 12, 2013, from Ray Chavira/USEPA to Scott Parsons/Tetra 
Tech, Subject: EPA Draft Template for PVOU SZ North Groundwater Monitoring Reports.  Please clarify in 
the 5th and 6th bullets that the summary tables of groundwater level data and groundwater quality data 
will compile the historical and most recent water quality analysis for each parameter for each well.  In 
addition to the bullets shown in this section, the groundwater monitoring report should also include key 
conclusions and recommendations for the next sampling event. 



EPA Response:  The content components listed below (and originally included in the Draft Work Plan) 
should also be included in the Basic Groundwater Monitoring Report. 



• Well location map 



• Request for Analysis Table 



• Copies of water sampling field forms 



• Analytical reports and chain-of-custody reports 



• Data validation memos 
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• Waste disposal documentation 



12. Table 1, Proposed Sampling Program, Groundwater Monitoring, First Half 2014, Puente Valley Operable 
Unit Shallow Zone.   



• Laboratory:  Please list which laboratory is used for each analysis, or if one lab performs all 
analyses, the laboratory can be identified in the Sampling Work Plan text. 



• VOCs:  Clarify in the text whether all sample bottles are provided by the laboratory with the 
applicable preservatives or whether  the pH has to be checked to verify that it is less than pH 2.0. 
A separate section of the Sampling Work Plan titled “Sample Analysis” could provide this 
information. 



• Method 8270D:  Given that EPA 8270D is a comprehensive analytical method for semi-volatile 
organics (SVOCs), and only 1,4-dioxane is listed on Table 1, please clarify whether all SVOCs are 
analyzed and reported to Tetra Tech, or whether only 1,4-dioxane is reported, and if so, whether 
selective ion monitoring (SIM) is used with this method.  If so, please list the method as EPA 
8270D-SIM.  If all SVOCs are reported, then all analytes should be reported to EPA in the semi-
annual groundwater monitoring reports. 



• Perchlorate:  The field method for sterile filtration of the groundwater sample for perchlorate 
analysis must be provided or referenced in another document.. 



• CAM 17 Metals:  State that metals samples should be field filtered with a disposable 0.45-micron 
cartridge filter.  The analytes should be listed as “CAM 17 Metals, Dissolved” not “CAM 17 Metals, 
Total.” 



• Hexavalent Chromium and 1,2,3-TCP:   Hexavalent chromium and 1,2,3-trichloropropane (1,2,3-
TCP) are not included in the First Half 2014 SZ-North sampling event.  Hexavalent chromium and 
1,2,3-TCP were included in the analysis of many of the SZ-North monitoring wells in the Second 
Half of 2012 and First Half 2013 sampling events; however, these data were not compiled or 
summarized in the 2013 Annual Groundwater Monitoring Report, PVOU SZ-North (Tetra Tech, 30 
Dec 2013). Please provide the rationale why additional sampling for hexavalent chromium and 
1,2,3-TCP is not needed.  



• Equipment (Rinseate) Blanks.  Equipment blanks should be listed in Table 1 as described in specific 
comment No. 9.  



• Wells:  Monitoring well LCW-08 (MW-17D) is listed twice in Table 1 (the first entry on both pages 
1 and 2 of Table 1). 



• Schedule: Please transfer the scheduled sampling days or weeks from the Preliminary Draft 
Schedule (Appendix B) to the Request for Analysis table (Table 1) for easy reference.  



EPA Response:  Comments above have been addressed.   
New EPA Comment:  Many of the wells listed in Table 1 are not shown to be field measured for 
Oxidation-Reduction Potential (ORP), Dissolved Oxygen (DO) , or Electrical Conductivity (EC).  ORP 
and/or DO, pH, temperature, and EC should be measured at all wells as part of the well purging field 
parameters unless there is insufficient volume (e.g. when used HydraSleeve samplers or West Bay 
multi-port samplers).   



13. Analytes and Reporting Limits.  Tables showing the full list of analytes and reporting limits for each 
analysis should be included in the Sampling Work Plan or provided in another document (usually the 
QAPP), which is then referenced in the Sampling Work Plan.  The QAPP provides the applicable regulatory 
limits, lowest applicable regulatory limit and method reporting limit to demonstrate that the chosen 
analytical method has a sufficiently low report limit to confirm compliance with regulatory limits. 



EPA Response:  Comment Addressed.  
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14. Section 2.  Quality Assurance and Quality Control, page 6, first paragraph.  A more detailed description 
of the required data validation is needed. The following text is suggested as a replacement for the 
description of data validation in the Draft GW Sampling WP: 



Ten percent of the data will be validated in accordance with laboratory-specific limits, the USEPA 
Contract Laboratory Program National Functional Guidelines for Inorganic Superfund Data Review 
540-R-10-011 (USEPA, 2010), and/or USEPA Contract Laboratory Program National Functional 
Guidelines for Superfund Organic Methods Data Review 540-R-10-011 (USEPA, 2008), whichever 
are applicable. The selection of the data for full validation will be made on data packages with the 
widest range of analyses and most comprehensive field QC samples after the preliminary 
laboratory data have been received and reviewed. A data package with at least one duplicate 
sample will be submitted for full validation. A lower level QA/QC review will be performed on all 
data. Such a review will include an assessment of holding time compliance, surrogate recoveries, 
calibration, tuning internal standards, interference checks, laboratory control samples and 
laboratory control duplicates, percent recovery, relative percent differences, and matrix 
spike/matrix spike duplicates, as applicable for each analyses. Also included will be a review of 
field quality assurance samples such as duplicates, trip, and equipment rinseate samples. All data 
review and data validation will use the same validation flags to provide a comprehensive data set 
of known quality for monitoring parameters. 



EPA Response:  Comment Addressed. 



NEW EPA COMMENTS 
1. Sampling of Additional SZ Extraction Wells.  SZ extraction wells S02A, S02B, and S03 should be sampled and 



analyzed for the whole suite of baseline assessment parameters.   



2. Confirmation Sampling for Hexavalent Chromium.  A second round of hexavalent chromium sampling and 
analysis is needed to better assess the first round of baseline sampling results. Please confirm that all SZ-
North monitoring wells have been sampled twice for hexavalent chromium within the past two years and that 
all detections have been confirmed with a second analysis.  Based on the results of the first round of 
hexavalent chromium sampling, EPA may add hexavalent chromium as a contaminant of concern (COC) to the 
interim remedy.  
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1.0 INTRODUCTION 
 
On behalf of United Technologies Corporation/Carrier Corporation (UTC/Carrier), Tetra Tech 
has prepared this comprehensive work plan to perform the Spring 2014 (First Half 2014) 
groundwater monitoring and sampling for the Puente Valley Operable Unit (PVOU) Shallow 
Zone (SZ) North of Puente Creek.  This work plan was prepared in response to a request from 
the United States Environmental Protection Agency (USEPA).  UTC/Carrier entered into a 
Consent Decree with the USEPA to perform the interim remedial design (RD) and remedial 
action (RA) for the PVOU SZ North of Puente Creek in 2006.  In addition to the tasks that are 
required by and described in the Statement of Work (SOW) attached to the Consent Decree as 
Appendix D, UTC/Carrier has agreed to conduct groundwater monitoring on a semiannual basis 
while other Remedial Investigation (RI) and Feasibility Study (FS) activities are ongoing and 
prior to continuing the performance of the RD/RA activities that are required by the SOW and 
the Consent Decree.  
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2.0 OBJECTIVES 
 
The objectives for the First Half 2014 PVOU SZ North of Puente Creek groundwater monitoring 
and sampling event are summarized below:   



 Monitor and sample six Westernmost Plume monitoring wells per the USEPA-approved  
Westernmost Plume Area Monitoring Well Installation Work Plan (GeoTrans, 2005a) to 
assess the potential vertical and lateral migration of the Westernmost Plume. The 
Westernmost Plume monitoring wells are listed below.  



 MW6-20A 



 MW6-20B  



 OP-MW-01  



 OP-MW-02  



 OP-MW-04  



 OP-MW-06 



 Monitor and sample the eight PVOU Intermediate Zone (IZ) and PVOU Production Zone 
(PZ) wells that comprise the Mid-Valley Area Monitoring Well Network per the USEPA-
approved Mid-Valley Area Well Construction Work Plan (GeoTrans, 2005b) to monitor 
potential migration of contamination from the PVOU IZ to the PVOU PZ, and to provide an 
early warning of up-valley conditions that may eventually impact the Mouth of the Puente 
Valley (MOV). Mid-Valley wells are listed below: 



 MW6-44 



 MW6-45 



 MW6-17I 



 D-1 



 D-2 



 MW6-71 



 MW6-61 



 MW6-63  



 Monitor and sample PVOU SZ monitoring wells MW6-62, MW 6-64, and MW 6-65 as 
directed by the USEPA (USEPA, 2011) for VOCs by USEPA Method 8260B, 1,4-dioxane by 
USEPA Method 8270C, and low level perchlorate by USEPA Method 331.  These three 
PVOU SZ monitoring wells are located in the Mid Valley but are not part of the USEPA-
approved Mid-Valley Area Monitoring Well Network (USEPA, 2006).  The data quality 
objectives associated with these sampling activities are uncertain as they were not 
communicated by USEPA; 



 Monitor and sample 64 PVOU SZ and PVOU IZ monitoring wells located at the MOV to 
assess and monitor groundwater contaminant concentrations and distribution associated 
with the PVOU SZ prior to commencing operation, of Phase 1 (formerly referred to as the 
PVOU SZ Eastern Plume Early Action) and Phase 2 of the PVOU SZ North of Puente Creek 
Interim Remedy.  These 64 MOV wells are listed below: 
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MW6-18 MW-06 MW-17S MW6-17 VCW-01 
MW6-19 MW-08 MW-18D MW6-21 VCW-02 
MW-17D MW-09 MW-18S MW6-35 VCW-03 
MW-15 MW-10 MW6-09 MW6-36 VCW-06 
MW-01A MW-11 MW6-10 MW6-37 VCW-07 
MW-01B MW-12 MW6-11 MW-07 VCW-09 
MW-02 MW-13 MW6-12 MW-19 MP-20-4&5 
MW-03 MW-14 MW6-13 MW6-14 MP-21 
MW-04 MW-16D MW6-15 SW-04 P-1U 
MW-05 MW-16S MW6-16 SW-05 P-1UM 



MW8-1A MW8-1D MW8-2C MW8-3B P-1LM 



MW8-1B MW8-2A MW8-2D MW8-3C P-1L 



MW8-1C MW8-2B MW8-3A MW8-3D  
 



 Monitor and sample six PVOU SZ extraction wells and four multi-nested monitoring wells to 
facilitate the collection of adequate Baseline Water Quality data from which a determination 
concerning a Formal Approval for both the short-term (reinjection Pilot Test) and the long-
term use of the 13811 Amar Road, La Puente, California for the reinjection of treated 
extracted PVOU SZ North of Puente Creek Interim Remedy groundwater can be made.  The 
extraction and monitoring wells are listed below:  



S-05 S-11 MW8-2A MW8-3B P-1LM 
S-06 MW8-1A MW8-2B MW8-3C P-1L 
S-07 MW8-1B MW8-2C MW8-3D S-02A 
S-09 MW8-1C MW8-2D P-1U S-02B 
S-10 MW8-1D MW8-3A P-1UM S-03 



 
Extraction wells S-02A, S-02B, and S-03 have not been previously sampled for Baseline 
Water Quality.  Therefore, these three extraction wells will be sampled for the full list of 
analytes required by Los Angeles Regional Water Quality Control Board (LARWQCB) Order 
No R4-2007-0019, Revised General Waste Discharge Requirements for Groundwater 
Remediation at Petroleum Hydrocarbon Fuel, Volatile Organic Compound and/or Hexavalent 
Chromium Impacted Sites (File No. 01-116) (the General Permit). 
 
The other monitoring wells listed above, all of which are located in the PVOU SZ Eastern 
Plume, will be sampled for select analytes required by the General Permit based on the 
results of Baseline Water Quality sampling performed in December 2013 and January 2014 
(Table 1).   
 



 Collect groundwater samples from the following 56 monitoring wells located north of 
Puente Creek, and submit the groundwater samples to a state-certified laboratory for 
analysis for hexavalent chromium to assess the potential occurrence, magnitude and 
distribution of hexavalent chromium within the PVOU SZ North. Table 2 summarizes 
which wells have been sampled for hexavalent chromium and how often in 2012 and 
2013:  
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MW6-18 MW-06 MW-17S MW6-17 VCW-01 
MW6-19 MW-08 MW-18D MW6-21 VCW-02 
MW-17D MW-09 MW-18S MW6-35 VCW-03 
MW-15 MW-10 MW6-09 MW6-36 VCW-06 
MW-01A MW-11 MW6-10 MW6-37 VCW-07 
MW-01B MW-12 MW6-11 MW-07 VCW-09 
MW-02 MW-13 MW6-12 MW-19 MP-20-4&5 
MW-03 MW-14 MW6-13 MW6-14 MP-21 
MW-04 MW-16D MW6-15 SW-04 P-1U 
MW-05 MW-16S MW6-16 SW-05 P-1UM 



MW8-1A MW8-1D MW8-2C MW8-3B P-1LM 



MW8-1B MW8-2A MW8-2D MW8-3C P-1L 



MW8-1C MW8-2B MW8-3A MW8-3D MW6-20A 



MW6-20B OP-MW-01 OP-MW-02 OP-MW-04 OP-MW-06 
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3.0 SCOPE OF WORK 
 
Tetra Tech will perform the Spring (First Half) 2014 groundwater monitoring and sampling as 
described in this section and the following sections. The sampling plan is summarized in Table 
3. The rationale for the inclusion or exclusion of the 31 specific groundwater analytical methods 
that are associated with the PVOU SZ at each monitoring well are summarized in Table 4. 
 
3.1 PRE-FIELD PLANNING AND COORDINATION  



 
Pre-field planning and coordination activities will be performed prior to field mobilization. Pre-
field work activities include the following:  



   Coordinate site activities with USEPA, CH2M Hill, and UTC/Carrier, and coordinate/plan 
with project subcontractors;   



   Update the site-specific Health and Safety Plan (HASP) if needed. A copy of the HASP is 
provided as Appendix A; 



 Notify USEPA, City of Industry, City of La Puente, and Los Angeles County 
approximately two weeks prior to the start of field work; 



 



 Obtain permits. Comprehensive Environmental Response Cleanup and Liability Act 
(CERCLA) response actions are exempted by law from the requirement to obtain federal, 
state, or local permits related to any activities conducted completely on-site.  The field 
activities described herein will be conducted completely onsite (as defined by CERCLA), 
and therefore these activities are exempted by law from the requirement to obtain federal, 
state, or local permits.  In lieu of obtaining federal, state and local permits, the work 
proposed herein will comply with the substantive requirements of applicable federal, 
state, and local permits.  It is noted that, local municipalities and agencies have in the 
past required UTC/Carrier to obtain permits for the PVOU SZ CERCLA-defined onsite 
activities conducted within their respective jurisdictions, therefore UTC/Carrier will obtain 
permits from the following agencies: 
 



• Los Angeles County Department of Public Works Encroachment Permit;  
 



• Los Angeles County Flood Control District Permit;   
 



• City of La Puente Encroachment Permit; and 
 



• City of Industry Encroachment Permit.  
 



 Coordinate access to former Oakite property wells with the current property owners, 
Sigma Plastic and Seaquest Seafood Corporation; and  



 



 Implement additional traffic control measures by adding a traffic flag man for all work near 
136 California Street, City of Industry (monitoring well VCW-07) and notify USEPA 
approximately two or three days prior to sampling VCW-07.  
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3.2 MONITORING AND SAMPLING ACTIVITIES 



 
This section of the Work Plan provides a description of the proposed monitoring and sampling 
activities plan for the Spring 2014 (First Half 2014) PVOU SZ North of Puente Creek Monitoring 
and Sampling Event.  
 
3.3 WATER LEVEL MEASUREMENTS 



 
Groundwater level measurements will be collected from groundwater monitoring wells, 
extraction wells, and Westbay multiport monitoring wells. All water level measurements will be 
collected prior to sample collection. 
 
3.3.1 Monitoring Wells and Extraction Wells 



The following procedures will be used for measuring static water levels in monitoring and 
extraction wells with an electronic flat tape water level meter sounding device 



 



 Decontaminate any equipment that will come in contact with groundwater by washing the 
equipment with non-phosphate detergent; 
 



 If unusual pressure and/or odors are observed in the well, note it on the sampling form.  
Otherwise, proceed with water level measurements as described below;   
 



 Review the previous water level measurement, record it on the field sampling form, and 
notify the Project Manager, and locate the surveyors mark on the well;  
 



 Ensure that the water level meter is operating properly by depressing the test button; 
 



 Slowly lower the tape and weighted-probe into the well until the audio alarm can be heard 
and the indicator light is illuminated. Read the depth directly off the tape relative to the 
surveyors mark;   
 



 Verify the water level measurements by raising the sampling device, then lowering it 
again to re-measure the water level;  
 



 Record the water level depth reading the nearest 0.01 foot in the field sampling form 
(Appendix B); and  
 



 Remove water level measurement equipment and decontaminate with non-phosphate 
detergent before taking next measurement. 



3.3.2 Westbay Multiport Monitoring Wells  



The following procedures will be used to obtain pressure measurements from multiple intervals 
within a single Westbay multiport monitoring well:  
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 Westbay-well water level measurements will only be collected by field personnel who 



are either certified operators of Westbay equipment or have been trained by certified 



operators; 



 



 Verify that the required field equipment is available: Westbay MOSDAX sampler, 



sheave with counter and tripod, surface control unit and an electric winch (Appendix 



C); 



 



 Inspect the equipment for any damage. Release the location arm, the apparatus that 



will attach the probe to the well port, to verify that it extends smoothly. Repeat the 



release in a piece of casing to insure that the shoe, which is the stabilizing apparatus, 



is functioning properly;  



 



 Attach the probe to an electric winch and stabilize with a tripod. The tripod is equipped 



with a sheave and counter to allow easy lowering of the probe and a visual 



observation of the depth it has reached (Appendix C);  



 



 Lower the sampling probe, with the location arm retracted, to immediately below the 



lowest measurement port to be monitored; 



 



 Release the location arm. After the arm is released, the display should update and 



beep; 



 



 Raise the probe about 0.5 m (1.5 ft.) above the measurement port. If the probe is 



accidently lifted above the next higher coupling, it will be necessary to retract the 



location arm and lower the probe to below the measurement port and release the arm; 



 



 With the arm released, gently lower the probe until the location arm rests in the 



measurement port; 



 



 Record the pressure and temperature inside the casing; 



 



 Activate the shoe. The pressure on the display should change to the formation 



pressure. Record the formation pressure, temperature and pressure once the reading 



has stabilized. Retract the shoe after recording the pressure; 



 



 Calculate depth to water using the depth to measurement port, atmospheric pressure 



and pressure measured in port; 



 



 Continue up the casing to obtain pressure data from other measurement ports; and 
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 Take a final set of pressure and temperature readings at the surface. These should be 
similar to the initial pressure and temperature readings. 



3.4 GROUNDWATER SAMPLE COLLECTION METHODS 



 
Groundwater samples will be collected using the purge-and-sample method, low flow purge 
sample method, HydraSleeve bag sampling method, or Westbay sampling method as 
summarized in Table 3.  



Monitoring wells that are currently equipped with four-inch dedicated submersible centrifugal 
pumps (MW6-35, MW6-44, MW6-61, MW6-62, MW6-63, MW6-64, MW6-65, MW6-71) will be 
sampled using the purge-and-sample method utilizing a flow splitter on the discharge line to 
collect the groundwater samples. 



Monitoring wells that are currently equipped with two-inch dedicated submersible centrifugal 
pumps (MW6-09, MW6-10, MW6-13, MW6-14, MW6-15, MW6-16, MW6-17, and MW6-18) will 
be sampled using the low flow purge-and-sample method with the two-inch dedicated pumps 
that are installed in those wells. 



Extraction wells S02A, S02B, S03, S05, S06, S07, S9, S10, and S11 currently are not equipped 
with any dedicated pumps or sampling equipment. The extraction wells will be sampled with 
portable four-inch submersible centrifugal pumps and using the purge-and-sample method 
including the utilization of a flow splitter on the discharge line to collect the groundwater 
samples. 



Westbay multiport monitoring wells MP 20-4, MP20-5, and MP21-6 will be sampled using 
Westbay equipment. 



All other wells will be sampled using the HydraSleeve bag sampling method.  



3.4.1 Field Parameters Measurements 



Field parameters will be monitored using a multi-parameter water quality checker, Horiba U-53 
series or equivalent. Measured field parameters will include pH, temperature, specific 
conductance, oxidation reduction potential (ORP), dissolved oxygen, and turbidity and will be 
recorded on the field sampling forms. The field parameters methodology will vary depending on 
the sampling technique employed as discussed in the following subsections. 



3.4.1.1 HydraSleeve Field Parameter Measurement Protocol 



As requested by the USEPA, one set of field parameter measurements will be collected in 
conjunction with HydraSleeve sampling as described below: 
 



 Collect groundwater samples for laboratory analysis as summarized in Table 3; 
 



 If a sufficient volume of water (approximately 200 mL) remains after sample collection, fill 
a sampling cup with the remaining water; 
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 Insert the multi-parameter water quality checker sensor into the sampling cup; 
 



 Measure the dissolved oxygen and ORP immediately because the readings will change 
rapidly as oxygen diffuses from the groundwater sample into the air.  Record the 
dissolved oxygen and ORP readings on the field sampling form (Appendix B); 
 



 Measure the pH, temperature, specific conductance, and turbidity, and record these 
measurements on the field sampling form (Appendix B); 



 Remove the probe; 
 



 Rinse probe and sampling cup with potable water; and 
 



 Dispose of purged water into the wastewater tank staged at 13811 Amar Road, La 
Puente California. 



3.4.1.2 Westbay Multiport Monitoring Well Field Parameter Measurement Protocol 



As requested by the USEPA, one set of field parameter measurements will be collected in 
conjunction with Westbay multiport monitoring well sampling as described below: 



 



 Collect groundwater samples for laboratory analysis as described in Section 3.4; 
 



 Fill a sampling cup with ground water from the sampling port; 
 



 Insert the multi-parameter water quality checker sensor into the sampling cup; 
 



 Measure the dissolved oxygen and ORP immediately because the readings will change 
rapidly as oxygen diffuses from the groundwater sample into the air.  Record the 
dissolved oxygen and ORP readings on the field sampling form (Appendix B); 
 



 Measure the pH, temperature, specific conductance, and turbidity, and record these 
measurements on the field sampling form (Appendix B); 
 



 Remove the probe; 
 



 Rinse probe and sampling cup with potable water; and  
 



 Dispose of purged water into the wastewater tank staged at 13811 Amar Road, La 
Puente California. 



3.4.1.3 Purge and Sample Field Parameter Measurement Protocol 



Prior to collecting ground water samples by the purge-and-sample method, field parameters will 
be monitored using a flow-through cell and multi-parameter water quality checker to determine 
whether stable groundwater conditions have been reached. Field parameters will be monitored 
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continuously during the purging activities for conventional three casing volume purge method 
sampling as described below:  
 



 Set up flow-through cell and multi-parameter water quality checker after the splitter with 
valve. The splitter and valve will be used to reduce the flow rate to a level that can be 
used with the flow-through cell for measurement of field parameters (see Appendix D); 
 



 Begin purging three well volumes worth of water; 
 



 Monitor field parameters (pH, temperature, specific conductance, ORP, dissolved 
oxygen, and turbidity) at a frequency of five minute intervals or greater and record these 
measurements on the field sampling form (Appendix B); 
 



 Purging will be considered complete after three well volumes of water have been purged 
and field parameters have stabilized. Stabilization will be considered achieved when 
three consecutive readings are within the following limits: 



 
• pH (± 0.1 unit); 



 
• Temperature (3%); 



 
• Specific conductance (3%); 



 
• ORP (± 10 millivolts); 



 
• Dissolved oxygen (10% for values greater than 0.5 milligrams per liter (mg/L), if 



three dissolved oxygen values are less than 0.5 mg/L, consider the values as 
stabilized); and 
 



• Turbidity (10% for values greater than 5 NTU; if three turbidity values are less than 
5 NTU, consider the values as stabilized) (USEPA, 2010). 
 



 After purging has finished and groundwater samples have been collected, remove the 
probe from the flow-through cell; 
 



 Rinse probe and flow-through cell with potable water; and 
 



 Dispose of purged water into the wastewater tank staged at 13811 Amar Road, La 
Puente California. 



3.4.1.4 Low Flow Purge and Sampling Field Parameter Measurement Protocol 



Prior to sample collection field parameters will be monitored using a flow-through cell and multi-
parameter water quality checker to determine whether stable groundwater conditions have been 
reached. Field parameters will be monitored continuously during the purging activities for low 
flow purge and sampling method as described below:  
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 Set up flow-through cell and multi-parameter water quality checker; 
 



 Monitor field parameters (pH, temperature, specific conductance, ORP, dissolved 
oxygen, and turbidity) at a frequency of five minute intervals or greater and record these 
measurements on the field sampling form (Appendix B); 
 



 Purging will be considered complete when the field parameters and water level stabilize 
or after a maximum of one-half hour of purging. Stabilization will be considered achieved 
when three consecutive readings are within the following limits: 
 



• pH (± 0.1 unit); 
 



• Temperature (3%); 
 



• Specific conductance (3%); 
 



• ORP (± 10 millivolts); 
• Dissolved oxygen (10% for values greater than 0.5 mg/L, if three Dissolved 



oxygen values are less than 0.5 mg/L, consider the values as stabilized); and 
 



• Turbidity (10% for values greater than 5 NTU; if three turbidity values are less than 
5 NTU, consider the values as stabilized) (USEPA, 2010). 



 



 After purging has finished and groundwater samples have been collected, remove the 
probe from the flow-through cell; 
 



 Rinse probe and flow-through cell with potable water; and 
 



 Dispose of purged water into the wastewater tank staged at 13811 Amar Road, La 
Puente California. 



3.4.2 Purge and Sample Method 



3.4.2.1 Purge-and-Sample Method (Dedicated Pumps) 



Groundwater monitoring wells MW6-35, MW6-44, MW6-61, MW6-62, MW6-63, MW6-64, MW6-
65, and MW-6-71 are equipped with dedicated submersible four-inch centrifugal pumps. These 
monitoring wells will be sampled using the purge and sample method as described below: 
 



 Verify that the required field equipment is available:  water level meter, pump controller, 
portable electrical generator, portable wastewater tank, discharge conveyance pipe with 
sampling port, flow meter, splitter with valve, water quality meter, flow-through cell, and 
appropriate sampling containers provided by designated laboratory. See Appendix D for 
setup diagram;  
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 Record the pumping rate from the previous sampling event on the field sampling form 
(Appendix B); 
 



 Open the well casing lid and identify the sounding tube, the threaded pump discharge 
pipe connection, and the electrical connection for the pump controller (Appendix E); 
 



 Before making any piping or electrical connections, measure the water level via the 
sounding tube (Appendix E) following the procedures in Section 3.4; 
 



 Record the number of gallons equivalent to three well volumes, based on current water 
level measurement, on the field sampling form (Appendix B); 
 



 Connect the discharge conveyance piping and sampling port to the threaded pump 
discharge pipe connection (Appendix E); 
 



 Connect the flow meter to the flow splitter with valve; 
 



 Connect the discharge conveyance piping with the flow meter by using tubing provided 
by the pump contractor; 
 



 Connect the flow splitter to the portable wastewater tank with tubing provided by the 
pump contractor. (Appendix D); 
 



 Connect the other discharge port on the splitter to the water quality meter and flow-
through cell. (Appendix D); 
 



 Connect the electrical wiring of the pump controller to the electrical wiring at the well 
head. (Appendix E); 
 



 Start the dedicated pump at a low speed and slowly increase the speed until the pumping 
rate from the previous sampling event is reached; 
 



 Monitor and record the flow rate every five to ten minutes on the field sampling form 
(Appendix B). The flow rate will be found on the attached flow meter; 
 



 During purging, monitor and record field parameters; 
 



 Purge a minimum of three well volumes; 
 



 After three well volumes have been purged and field parameters have stabilized, collect 
groundwater samples directly from the sampling port.  See Table 1 for the required 
analyses and associated sample containers. Refer to Section 3.4.4 for sample handling; 
 



 Measure final water level reading via the sounding tube following the procedures 
described in Section 3.3.1;  
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 Decontaminate pump discharge pipe and sampling port attachment with non-phosphate 
detergent, followed by a potable water rinse. Rinse probe and flow-through cell with 
potable water; and  
 



 Dispose of purged water into the wastewater tank staged at 13811 Amar Road, La 
Puente California. 



3.4.2.2 Purge-and-Sample Method (Portable Pumps) 



Extraction wells S02A, S02B, S03, S05, S06, S07, S09 S10, and S11 will be purged and 
sampled with portable submersible electrical pumps as described below: 
 



 Verify that the required field equipment is available:  water level meter, portable pump (30 
to 60 gpm), pump controller, portable electrical generator, portable wastewater tank, 
discharge conveyance pipe with sampling port, flow meter with totalizer, splitter with 
valve, water quality meter, flow-through cell, and appropriate sampling containers 
provided by designated laboratory. See Appendix D for setup diagram. Tetra Tech will 
retain a pump contractor to provide the pump and related equipment and operate the 
pump;  



 



 Verify that all wetted sampling equipment has been properly cleaned and 
decontaminated prior to pump installation.  If decontamination is necessary, 
decontaminate equipment following the procedures described at the bottom of this 
section;  
 



 Record the pumping rate and pumping setting depth from the previous sampling event on 
the field sampling form (Appendix B); 



 



 Record the totalizer reading from the flow meter on the field sampling form (Appendix B); 
 



 Open the well casing lid and identify the sounding tube and measure the water level via 
the sounding tube following the procedures in Section 3.4; 
 



 Record the number of gallons equivalent to three well casing volumes, based on current 
water level measurement, on the field sampling form (Appendix B); 
 



 Lower the portable sampling pump to the initial depth specified below (approximately the 
center of the well screen interval) for initial purging.  Record this depth on the field 
sampling form: 
 
 
 
 
 



 











 



j:\utc\pvou\2014\gw monitoring\1st half 2014 work plan\march 27 revision\gwm_wp_r2_20140327.docx               14                                            TETRA TECH 



Well ID 
Pump Intake Depth for Initial Purging  



(feet below ground surface) 



S-02A 95 



S-02B 95 



S-03 117 



S-05 210 



S-06 195 



S-07 200 



S-09 175 



S-10 160 



S-11 130 



 



 Connect the flow meter to the flow splitter with valve; 
 



 Connect the discharge conveyance piping with the flow meter by using tubing provided 
by the pump contractor; 
 



 Connect the flow splitter to the portable wastewater tank with tubing provided by the 
pump contractor. (Appendix D); 
 



 Connect the other discharge port on the splitter to the water quality meter and flow-
through cell. (Appendix D); 
 



 Start the pump at a low speed and slowly increase the speed until the pumping rate of 30 
to 60 gpm is reached; 
 



 Monitor and record the flow rate every five to ten minutes on the field sampling form 
(Appendix B). The flow rate will be found on the attached flow meter; 
 



 During purging, monitor and record pumping water level, flow rate, and field parameters 
using water quality meter and flow through cell very five to 10 minutes; 
 



 Purge approximately 1.5 well casing volumes as listed below.  Record this volume on the 
field sampling form: 
 



Well ID 3 Well Casing Volumes (gallons) 



S-02A 148 



S-02B 156 



S-03 312 



S-05 1,180 



S-06 651 



S-07 894 



S-09 739 



S-10 635 



S-11 445 
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 Raise the pump to the depth specified below for final purging and sampling so that the 
pump is set across a blank casing above the well screen, if possible. Record this depth 
on the field sampling form: 



 



Well ID 
Pump Intake Depth for Sampling  



(feet below ground surface) 



S-02A 95 



S-02B 95 



S-03 100 



S-05 175 



S-06 175 



S-07 145 



S-09 117 



S-10 155 



S-11 130 



 



 Purge another approximately 1.5 well casing volumes (a total of three well casing 
volumes for each well) while continuing to monitor and record field parameters every five 
to ten minutes on the field sampling form (Appendix B).   



 



Well ID 3 Well Casing Volumes (gallons) 



S-02A 296 



S-02B 313 



S-03 624 



S-05 2,359 



S-06 1,302 



S-07 1,789 



S-09 1,477 



S-10 1,269 



S-11 889 



 



 After a maximum of three well casing volumes have been purged and/or field parameters 
have stabilized, collect groundwater samples directly from the sampling port.  See Table 
1 for the required analyses and associated sample containers. Refer to Section 3.4.4 for 
sample handling; 
 



 Record the final totalizer reading from the flow meter and the total water volume pumped 
from the well on the field sampling form (Appendix B); 
 



 Decontaminate pump, pump discharge pipe and attachments by pumping water with non-
phosphate detergent, followed by a potable water rinse. Wash with non-phosphate 
detergent water and rinse probe and flow-through cell with potable water; and  
 



 Dispose of purged water and decontamination rinse water into the wastewater tank 
staged at 13811 Amar Road, La Puente, California. 
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3.4.3 Low Flow Purge and Sampling Method 



Monitoring wells MW6-14, MW6-18, MW6-9, MW6-10, MW6-13, MW6-15, MW6-16, and MW6-
17 are currently equipped with dedicated submersible two-inch centrifugal pumps. Low flow 
purging will be performed using the existing dedicated centrifugal submersible pumps, and a 
pump controller that controls the purge rate from 200 to 500 milliliters per minute (0.053 to 0.13 
gallons per minute) to minimize drawdown and induce inflow of fresh groundwater. The above 
monitoring wells will be sampled using the low flow sampling method as detailed in Low-Flow 
(Minimal Drawdown) Ground-Water Sampling Procedures, EPA/540/S-95/504 (April 1996) 



(Appendix F) and as described below: 



 Verify that the required field equipment is available:  water level meter, pump controller, 
empty buckets, stopwatch, water quality meter, flow-through cell, and appropriate 
sampling containers provided by designated laboratory;  
 



 Record the pumping rate from the previous sampling event on the sampling form 
(Appendix B); 
 



 Open the well vault and identify the sounding tube, the threaded pump discharge 
connection, and the electrical connection for the pump controller (Appendix G); 
 



 Before making any piping or electrical connections, measure the water level via the 
sounding tube (Appendix G) following the procedures in Section 3.3.1; 
 



 Pull out the dedicated tubing stored in the sounding tube and connect it to the threaded 
pump discharge connection; 
 



 Connect the tubing to the flow-through cell and multi-parameter water quality checker; 
 



 Connect a disposable tubing to discharge the water from the flow-through cell to a waste 
bucket. Empty buckets will be nearby and used as buckets fill; 
 



 Connect the electrical wiring of the pump controller to the electrical wiring at the well 
head. (Appendix G); 
 



 Start the dedicated pump at a low speed and slowly increase the speed until the pumping 
rate from the previous sampling event is reached; 
 



 Adjust the pump speed until there is little to no water level drawdown; 
 



 Estimate the flow rate using a calibrated 5-gallon bucket and stopwatch. Start a 
stopwatch and begin filling the empty bucket with the discharge water. Stop the 
stopwatch once the bucket is filled to one of the calibrated marks (0.5gal, 1gal, 1.5gal, 
etc.) and move the tubing with the discharge water to a separate bucket to begin filling. 
Divide the volume of water in the bucket by the time on the stopwatch to get the flow rate.  
Record flow rate on field sampling form in the units of gallons per minute (gpm); 
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 During purging, monitor and record field parameters in accordance with Section 3.3.4; 
 



 Purging will be considered complete when the field parameter readings and water level 
have stabilized or after a maximum of one-half hour of purging; 
 



 Once purging is complete, disconnect the flow-through cell and collect the groundwater 
samples directly from the end of the dedicated tubing. See Table 1 for the required 
analyses and associated sample containers. Refer to Section 3.4.4 for sample handling; 
 



 Once finished collecting the required samples, turn off the pump;  
 



 Measure the final water level reading via the sounding tube following the procedures 
described in Section 3.3.1; and 



 



 Dispose of purged water into the wastewater tank staged at 13811 Amar Road, La 
Puente California. 



3.4.4 Westbay Method 



Multi-Port monitoring wells MP-20-4, MP20-5, and MP21-6 will be sampled using specialized 
Westbay equipment. The groundwater samples will be collected from each sampling port/screen 
interval using the following procedures: 



 



 Verify that the required field equipment is available: Westbay  wireline-operated 



sampler probe, a surface control unit, sheave with counter and tripod, MOSDAX 



sampling containers and connecting tubes, Westbay Sampling Kit including vacuum 



hand pump and an electric winch; 



 



 Inspect probe for damage and then attach the sample containers; 



 



 Release the location arm and locate the probe in the vacuum coupling. Activate the 



shoe in the vacuum coupling; 



 



 Close the sampler valve and use the vacuum pump to apply a vacuum through the 



vacuum coupling (Appendix  C); 



 



 Once the vacuum has been maintained, open the sampler valve. Apply a vacuum 



again to check that all connections are sealed. Once the vacuum has been applied to 



the sample bottles, retract the shoe; 



 



 Attach the probe to an electric winch and stabilized with a tripod. The tripod is 



equipped with a sheave and counter to allow easy lowering of the probe and a visual 



of the depth it has reached (Appendix C); 











 



j:\utc\pvou\2014\gw monitoring\1st half 2014 work plan\march 27 revision\gwm_wp_r2_20140327.docx               18                                            TETRA TECH 



 Lower the sampling probe, with the location arm retracted, to immediately below the 



lowest measurement port to be sampled; 



 



 Release the location arm. After the arm is released, the display should update and 



beep; 



 



 Raise the probe about 0.5 m (1.5 ft.) above the measurement port. If the probe is 



accidently lifted above the next higher coupling, it will be necessary to retract the 



location arm and lower the probe to below the measurement port and release the arm; 



 



 With the arm released, gently lower the probe until the location arm rests in the 



measurement port; 



 



 Record the pressure reading then activate the probe and record the formation 



pressure; 



 



 Open the sampler valve. The pressure should drop and then slowly increase as the 



bottles fill. When the pressure in the bottle equals the initial zone pressure, the bottle 



is full; 



 



 Close the sampler valve and retract the shoe. Record the pressure reading, it should 



match the initial pressure reading; 



 



 Reel the probe and sampling containers to the surface and remove it from the casing. 



Do not open the sampler valve; 



 



 Remove the cap from the bottom sample bottle and open the valve on the bottle to 



release the pressure and to transfer the sample; 



 



 Open the sampler valve to allow the sample to flow from the bottles. Once the 



pressure in the sampler and bottles has decreased to atmospheric, the bottles may be 



disconnected;  



 



 Collect groundwater samples (Table 1);  



 Once the sample has been collected, decontaminate the sampling bottle before 
repeating the aforementioned steps and collecting the next sample; and 
 



 Dispose of purged water into the wastewater tank staged at 13811 Amar Road, La 
Puente California. 











 



j:\utc\pvou\2014\gw monitoring\1st half 2014 work plan\march 27 revision\gwm_wp_r2_20140327.docx               19                                            TETRA TECH 



3.4.5 HydraSleeve Method 



HydraSleeve sampling bags will be utilized in monitoring wells that are not equipped with a 
dedicated pump. HydraSleeve groundwater samplers are designed to recover groundwater 
samples from monitoring wells without purging or drawdown. Monitoring wells utilizing 
HydraSleeve sampling bags will be sampled as described below: 
 



 Remove the HydraSleeve from its package. A 1.5”x30” HydraSleeve with a volume 
capacity of 600ml will be used for 2” wells and a 2.6”x30” Hydra Sleeve with a volume 
capacity of 1600ml will be used for 4” wells. Larger HydraSleeves may be required if 
additional analyses are needed; 
 



 Attach the spring clip to the top of the HydraSleeve to ensure the top will remain open 
until the sample is retrieved. A check valve at the top of the bag keeps the device closed 
except during sample collection, thereby assuring that the sample is collected from the 
desired interval within the screened zone; 
 



 Attach the spring clip to a ¼” polyester tether rope that is secured to the well cap. The 
tether has previously been measured to be positioned in the well for sampling a 3 to 6-
foot interval centered approximately at the middle of the screened zone;  
 



 Attach a weighted clip through the bottom holes of the HydraSleeve sampling bag; 
 



 Using the tether, carefully lower the HydraSleeve to the preferred depth in the water 
column (middle of screened zone). Water pressure in the well will keep the HydraSleeve 
check valve closed and ensure the sampling bag flat and empty until sample retrieval; 
 



 Install HydraSleeve sampling bag at least one day prior to sampling if not installed during 
the previous sampling event; 
 



 Measure the water level following the procedures in Section 3.3.1; 
 



 Recover the HydraSleeve sampling bag by holding onto the tether and pulling it up at a 
rate similar to retrieving a sample bailer from a well. This will open the check valve and 
allow the HydraSleeve to fill. The check valve will close when the HydraSleeve is full; 
 



 Continue pulling the tether up the well until the HydraSleeve is retrieved; 
 



 Remove the discharge tube from the packaging; 
 



 Puncture the HydraSleeve with the pointed end of the discharge tube; 
 



 Discharge the water from the HydraSleeve into the appropriate laboratory provided 
sample containers (Table 1). Refer to Section 3.4.4 for sample handling; 
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 If a sufficient volume of water remains after sample collection, collect a field parameter 
measurement in accordance with Section 3.4.1;  
 



 Measure the final water level reading following the procedures in Section 3.3.1;  
 



 Install a new HydraSleeve sampling bag (as described above) for future sampling event; 
and 
 



 Dispose of purged water into the wastewater tank staged at 13811 Amar Road, La 
Puente California. 



3.4.6 Sample Collection USEPA Method 331.0 



The procedure for properly filtering groundwater in accordance with USEPA Method 331.0 is 
described below: 
 



 Verify that the required field equipment is available:  nitrile or latex gloves, two laboratory-



supplied 125 milliliter (ml) sterile plastic bottles, a 20 ml syringe and a 0.2 micrometer 



(μm) filter is available; 



 



 Remove clean nitrile or latex gloves from that package and place on hands; 



 



 Collect the groundwater sample in a laboratory-supplied sample containers (Table 1);  



 



 Attach the filter to the end of the syringe; 



 



 Deliver the sample through the filter into the other unused sterilized 125mL bottle;  



 



 If the sample is difficult to filter, then stop. Do not push with excess pressure during 



filtration.  Notify the Project Manager for further instructions; and  



 



 Remove the filter and draw another 20mL of the sample into the syringe. Again, attach 



the filter and deliver the sample into the sterilized bottle. If sample is very easy to filter, 



then a third portion may be filtered as described above. If not, then 20-40mL should be 



enough in most cases. 



After sufficient sample volume has been filtered, quickly and tightly seal the container. Label the 
container, place inside the re-sealable bag that the filter kit was in, seal and place in a cooler on 
ice. 
 



3.4.7 Sample Handling 



Groundwater samples will be handled accordingly: 
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 Put on a fresh pair of nitrile gloves when handling samples; 
 



 Label laboratory containers with the following: well ID, date, time, requested analysis, 
sampler name, and project number. Sample labels will be filled out using waterproof ink; 
 



 Fill out a laboratory provided chain-of-custody (Appendix H) with the following 
information: well ID, date, time, sampler name, matrix, number of bottles, and requested 
analysis. The field sampler is responsible for the care and custody of the samples 
collected until they are transferred properly. Samples shall always be accompanied with a 
chain-of-custody record; 
 



 Store samples immediately in an iced cooler; and 
 



 Transport samples to appropriate laboratory for required analyses. When transferring the 
possession of samples, the individual relinquishing and receiving will sign, date, and note 
the time on the chain-of-custody.  



3.5 SAMPLE ANALYSIS 



 
Tetra Tech will submit approximately 1,400  groundwater, investigation derived waste (IDW), 
and quality control/quality assurance samples listed in Table 1 to Accutest Laboratories, 
California Department of Public Health (DPH) National Environmental Laboratory Accreditation 



Conference (NELAC) certification #08258CA, for the following analyses (Table 1): 



 VOCs by USEPA 8260B; 



 



 1,4-Dioxane by 8270C SIM; 



 



 Perchlorate by USEPA 331 (low level 0.10 ug/L); 



 



 1,2,3 Trichloropropane (123 TCP) by USEPA Method 524.2M; 



 



 Hexavalent chromium by USEPA 218.6 (low level 0.020 ug/L); 



 



 Boron by USEPA 200.8; 



 



 Total dissolved solids by SM 18 2540C; 



 



 Chloride, nitrate, nitrite, and sulfate by USEPA 300; 



 



 CAM 17 Metals, total by USEPA 6010B/7470A; 



 



 Carbonates and Bicarbonates by SM 2320 B; 
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 Dioxins and Furans by USEPA 8290; 



 



 Methane and Dissolved Carbon Dioxide by RSK 175; 



 



 Chemical Oxygen Demand by HACH 8000; 



 



 Biological Oxygen Deman by SM 5210B; 



 



 PCBs by USEPA 508; 



 



 Fumigants by USEPA 504.1; 



 



 Ammonia by SM18 4500NH3F/G; 



 



 Orthophosphate by SM18 4500PE; 



 



 Endothall by USEPA 548.1; 



 



 Glyphosate by USEPA 547; 



 



 Chlorinated Herbicides by USEPA 515.3; 



 



 Carbamates and Urea Pesticides by USEPA 531.1; 



 



 Diquat and Paraquat by USEPA 549.2; 



 



 Cyanide by SM18 4500CN E; 



 



 Gross Alpha and Gross Beta by USEPA 900; 



 



 Ra-228 by USEPA 904.0; 



 



 Ra-226 by USEPA 903.1; 



 



 Sr-90 by USEPA 905.0; 



 



 U 234,235,238 by Eichrom ACW03; 



 



 H-3 by USEPA 906.0; 



 



 Semivolatile Organic Compounds byt USEPA 525.2; 











 



j:\utc\pvou\2014\gw monitoring\1st half 2014 work plan\march 27 revision\gwm_wp_r2_20140327.docx               23                                            TETRA TECH 



 Total Extractable Petroleum Hydrocarbons by USEPA 8015; and 



 



 Perchlorate by USEPA 314.0. 



Accutest will subcontract the approximately 62 perchlorate, hexavalent chromium and boron 
analyses to Weck Laboratories ELAP certification #1132.  All preservatives (Table 3) will be 
provided by the laboratory.  A preliminary sampling schedule is provided as Appendix I, and at 
the request of the USEPA, summarized in Table 3, and Section 7.0.  
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4.0 QUALITY ASSURANCE AND QUALITY CONTROL 
 
The quality assurance and quality control (QA/QC) activities will include collection and analysis 
of equipment blank samples; field blank samples (ambient blanks), field duplicate samples, 
matrix spike/ matrix spike duplicate (MS/MSD), and trip blank samples. The QA/QC samples for 
each analytical parameter are summarized in Table 3. 
 
4.1 EQUIPMENT BLANKS 



 
Equipment blank samples will be collected from final decontamination rinseate of non-dedicated 
equipment at the rate of one equipment blank per 20 groundwater samples.  If less than 20 
samples are collected in a day, then one equipment blank will be collected per day.   
 
Of the 87 wells/sampling ports to be sampled, nine wells/sampling ports utilize non-dedicated 
sampling equipment that requires decontamination.  These nine wells/sampling ports as well as 
the equipment blank sampling locations are listed below.  This information is also provided in 
the RFA Table (Table 2): 
 



 S-02A 



 S-02B (collect equipment blank) 



 S-03 



 S-05 (collect equipment blank) 



 S-06 



 S-07 (collect equipment blank) 



 S-09 



 S-10 



 S-11 (collect equipment blank) 



 MP-21-6  



 MP-20-4 (collect equipment blank) 



 MP-20-5 
 
4.1.1 Collecting Equipment Blanks from Westbay equipment 



The procedure for collecting an equipment blank from a Westbay sampling probe is as follows: 
 



 Collect the equipment blank from the sampling bottle that connects to the sampling 
probe; 
 



 After collecting a groundwater sample, decontaminate the sampling bottles with a non-
phosphate detergent. They are then rinsed at least twice with de-ionized water; 
 



 One person will hold the decontaminated sampler bottle and pour the laboratory-supplied 
de-ionized water over the equipment while the other person collects the water in a 
sampling container; and 
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 Label the sampling container as equipment blank and place on ice. 
 
4.1.2 Collecting Equipment Blanks from a Portable Submersible Pump 



If a portable submersible pump is required, one decontamination-rinseate blank will be collected 
during groundwater sampling to document the effectiveness of the decontamination procedures 
used on the portable submersible pump used for well purging and sample collection. The blank 
will be prepared in the field by pouring laboratory-supplied “clean” water through the sampling 
equipment and into the appropriate sample containers after equipment decontamination. The 
procedure for doing so is as follows: 
 



 Collect the equipment blank from the submersible pump; 
 



 After collecting the groundwater sample and removing the pump from the well, 
decontaminate the pump with a non-phosphate detergent and then rinse at least twice 
with de-ionized water; 
 



 In order to collect the equipment blank, one person will hold the decontaminated pump in 
place and pour the laboratory-supplied de-ionized water over the equipment while the 
other person collects the water in a sampling container; and 
 



 Label the sample container as equipment blank and place on ice. 
 
4.2 FIELD BLANKS 



 
Field blank samples (ambient blanks) will be prepared by pouring de-ionized water provided by 
the analytical laboratory in a sample container immediately prior to the primary groundwater 
sample collection. Field blank samples will be collected to assess potential ambient contaminant 
sources unrelated to subsurface conditions at the time of sample collection. One field blank per 
day will be collected for analyses. The sample container will be labeled as a field blank and 
placed on ice. 
 
4.3 FIELD DUPLICATES 



 
Field duplicate samples will be collected from the same location and in the same manner as a 
primary sample to assess sampling method and analysis variance. Field duplicates will be 
collected and analyzed at the rate of approximately 10 percent of the total samples collected. 
The sample container will be labeled as duplicate and must omit location and time for laboratory 
purposes. The sample must also be placed on ice in the sample cooler immediately following 
collection. Field duplicates will be collected at the following wells: 
 



 MW6-09 



 MW6-35 



 MW6-71 



 MW6-44 
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 MW6-16 



 MW6-13 



 MW6-14 



 MW6-15 



 MW8-2B 



 
4.4 MATRIX SPIKE/MATRIX SPIKE DUPLICATES 



 
Matrix Spike/Matrix Spike Duplicates (MS/MSD) samples will be collected to evaluate the 
efficiency of the sample extraction and analysis procedures. MS/MSD samples will be collected 
and analyzed at the rate approximately 5 percent of the total samples collected.  The sample 
container will be labeled as MS/MSD and placed on ice in the sample cooler immediately 
collection. 
 
4.5 TRIP BLANKS 



 
The laboratory will fill, cap, and seal volatile organic analysis (VOA) vials with laboratory-
supplied deionized water. The trip blanks will be provided by the contract laboratory transported 
from the analytical laboratory to the sampling site. The trip blank will be handled as a field 
sample and documented on the chain-of-custody record. It will be packaged with the other 
samples and returned to the laboratory for analysis for VOCs by USEPA Method 82 or B. Trip 
blank samples will be analyzed to provide a means of evaluating potential sample contamination 
from ambient conditions during storage and shipment prior to analysis. One trip blank per 
shipment will be submitted to the laboratory for analysis for VOCs. 
 
4.6 DATA VALIDATION 



 
Ten percent of the data will be validated in accordance with laboratory-specific limits, the 
USEPA Contract Laboratory Program National Functional Guidelines for Inorganic Superfund 
Data Review 540-R-10-011 (USEPA, 2010), and/or USEPA Contract Laboratory Program 
National Functional Guidelines for Superfund Organic Methods Data Review 540-R-10-011 
(USEPA, 2008), whichever are applicable. The selection of the data for full validation will be 
made on data packages with the widest range of analyses and most comprehensive field QC 
samples after the preliminary laboratory data have been received and reviewed. A data package 
with at least one duplicate sample will be submitted for full validation. A lower level QA/QC 
review will be performed on all data. Such a review will include an assessment of holding time 
compliance, surrogate recoveries, calibration, tuning internal standards, interference checks, 
laboratory control samples and laboratory control duplicates, percent recovery, relative percent 
differences, and matrix spike/matrix spike duplicates, as applicable for each analyses. Also 
included will be a review of field quality assurance samples such as duplicates, trip, and 
equipment rinseate samples. All data review and data validation will use the same validation 
flags to provide a comprehensive data set of known quality for monitoring parameters. 
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5.0 MANAGEMENT OF INVESTIGATION-DERIVED WASTE 
 
The wastewater generated during the purging activities will be temporarily stored in a 21,000 
gallon capacity poly tank staged at 13811 Amar Road, City of La Puente, California. This 
property was purchased by UTC/Carrier as the location for the PVOU SZ North of Puente Creek 
groundwater treatment plant as well as the reinjection of treated PVOU SZ groundwater. 
 
Wastewater samples will be collected by lowering a bailer into the 21,000 gallon capacity poly 
tank, and filling the appropriate containers (see Table 3).  The wastewater samples will be 
submitted a state-certified laboratory (see Section 3.5) for analysis for pH, VOCs by USEPA 
Method 8260B, 1,4-dioxane by USEPA Method 8270C, perchlorate by USEPA Method 314.0, 
total metals by USEPA Method 6010B/7470A, and total petroleum hydrocarbons by USEPA 
Method 8015. The pH will also be analyzed to add to the wastewater characterization. Based on 
previous well sampling results, the wastewater is expected to be classified as non-hazardous 
and will be transported offsite to an appropriate UTC/Carrier-approved disposal facility by a 
licensed hauler for lawful disposal or treatment. 
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6.0 REPORTING  
 
Following completion of the field work, receipt of the sampling results and data validation Tetra 
Tech will prepare a Basic Groundwater Monitoring and Sampling Report as described in the 
information provided in an email dated April 12, 2013, from Ray Chavira/USEPA to Scott 
Parsons/Tetra Tech, Subject: EPA Draft Template for PVOU SZ North Groundwater Monitoring 
Reports. The Basic Groundwater Monitoring and Sampling Report will contain the following 
components:  
 



 Well location map; 
 



 Request for analysis table; 
 



 Copies of water sampling field forms; 
 



 Analytical reports and chain-of-custody records; 
 



 Data validation memos; 
 



 Scope of monitoring events (wells, analytes, sampling methods, schedule, and rationale); 
 



 Summary tables of water level data; 
 



 Cumulative data tables of water quality data; 
 



 Written summary of key conclusions: changes in contaminant distribution, and new 
contaminant; and 
 



 Recommendations for next sampling event (changes in wells, well sampling procedures, 
analytes to be sampled, or well repairs). 
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7.0 SCHEDULE 
 
A copy of the project schedule is provided as Appendix B and in Table 3. The start and finish 
dates for key project tasks, assuming project start date of March 31, 2014, are summarized 
below: 



 
Tasks 



 



 
Start 



 
Finish 



Permitting, pre-field planning and coordination 3/31/2014 4/11/2014 



Monitoring and sampling activities 4/14/2014 5/2/2014 



Laboratory analysis 4/15/2014 5/23/2014 



Management of Investigation-derived waste 4/22/2014 5/23/2014 



Reporting 5/27/2014 7/27/2014 
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Table 1



December 2013 and January 2014



Baseline Water Quality Sampling Results



Puente Valley Operable Unit Shallow Zone



Los Angeles County, California



Sample Date 12/16/2013 12/16/2013 12/17/2013 12/17/2013 12/17/2013 12/19/2013 12/18/2013 1/6/2014 1/6/2014 1/6/2014 1/6/2014 1/10/2014 1/7/2014 1/7/2014 1/7/2014 1/7/2014 1/7/2014 1/8/2014 1/8/2014 1/8/2014 1/8/2014 1/9/2014 1/9/2014 1/9/2014 1/9/2014
Metals (EPA 200.8)
Boron NA NA 500 µg/L 120 130 65 65 200 190 290 72 72 50 37 36 160 63 150 140 32 49 46 33 33 93 84 42 34



Metals (EPA 6010B)
Iron NA NA NA µg/L 648 1130 3640 927 540 1570 900 ND (200) ND (200) ND (200) ND (200) ND (200) ND (200) ND (200) ND (200) ND (200) ND (200) 1820 ND (200) ND (200) ND (200) ND (200) ND (200) ND (200) ND (200)



RSK-175
Methane NA NA NA µg/L 0.78 1.2 ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) 1.2 ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) 0.35J ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) 1.1 ND (0.50) 6.2
Carbon Dioxide NA NA NA µg/L 2700 2170 240 1970 2030 3190 4930 2880 3740 1900 1130 72.2J 4240 458 3290 2900 716 1700 2290 947 692 4000 2520 2030 562



Total petroleum hydrocarbons (TPH) (EPA 8015B)
TPH (Diesel) NA NA NA mg/L ND (0.096) ND (0.096) ND (0.10) ND (0.096) ND (0.10) ND (0.12) ND (0.10) ND (0.094) ND (0.094) ND (0.095) ND (0.098) ND (0.096) ND (0.095) ND (0.095) ND (0.096) ND (0.096) ND (0.096) ND (0.095) ND (0.10) ND (0.096) ND (0.094) ND (0.096) ND (0.096) ND (0.098) ND (0.094)
TPH (Motor Oil) NA NA NA mg/L ND (0.19) ND (0.19) ND (0.20) ND (0.19) ND (0.20) ND (0.24) ND (0.20) ND (0.19) ND (0.19) ND (0.19) ND (0.20) ND (0.19) ND (0.19) ND (0.19) ND (0.19) ND (0.19) ND (0.19) ND (0.19) ND (0.20) ND (0.19) ND (0.19) ND (0.19) ND (0.19) ND (0.20) ND (0.19)
TPH (Mineral Spirits) NA NA NA mg/L ND (0.096) ND (0.096) ND (0.10) ND (0.096) ND (0.10) ND (0.12) ND (0.10) ND (0.094) ND (0.094) ND (0.095) ND (0.098) ND (0.096) ND (0.095) ND (0.095) ND (0.096) ND (0.096) ND (0.096) ND (0.095) ND (0.10) ND (0.096) ND (0.094) ND (0.096) ND (0.096) ND (0.098) ND (0.094)
TPH (Kerosene) NA NA NA mg/L ND (0.096) ND (0.096) ND (0.10) ND (0.096) ND (0.10) ND (0.12) ND (0.10) ND (0.094) ND (0.094) ND (0.095) ND (0.098) ND (0.096) ND (0.095) ND (0.095) ND (0.096) ND (0.096) ND (0.096) ND (0.095) ND (0.10) ND (0.096) ND (0.094) ND (0.096) ND (0.096) ND (0.098) ND (0.094)



General Chemistry
Biochemical Oxygen Demand NA NA NA mg/L ND (2.0) ND (2.0) ND (2.0) ND (2.0) ND (2.0) ND (5.0) ND (5.0) ND (5.0) ND (5.0) ND (5.0) ND (5.0) ND (2.0) ND (5.0) ND (5.0) ND (5.0) ND (5.0) ND (5.0) ND (5.0) ND (5.0) ND (5.0) ND (5.0) ND (5.0) ND (5.0) ND (5.0) ND (5.0)
Chemical Oxygen Demand NA NA NA mg/L ND (10) ND (10) ND (10) ND (10) ND (10) ND (10) ND (10) ND (10) 18.6 ND (10) ND (10) 11.2 14.2 12.0 14.2 14.2 14.2 ND (10) ND (10) 24.8 ND (10) 15.7 ND (10) ND (10) ND (10)
Chloride NA NA 100 mg/L 75.0 91.6 62.8 67.3 90.3 92.2 94.8 89.8 81.3 74.7 47.1 31.9 87.3 90.9 87.5 94.1 18.1 53.7 54.6 35.8 22.8 79.7 83.6 61.1 22.6
Cyanide, Total 0.2 0.15 NA mg/L ND (0.010) ND (0.010) ND (0.010) ND (0.010) ND (0.010) ND (0.010) ND (0.010) ND (0.010) ND (0.010) ND (0.010) ND (0.010) ND (0.010) ND (0.010) ND (0.010) ND (0.010) ND (0.010) ND (0.010) ND (0.010) ND (0.010) ND (0.010) ND (0.010) ND (0.010) ND (0.010) ND (0.010) ND (0.010)
Fluoride 2



a 2 NA mg/L 0.25 0.23 0.26 0.27 0.27 ND (0.25) 0.27 0.17 0.17 0.21 0.25 0.37 ND (0.25) 0.27 0.27 0.25 0.39 0.29 0.31 0.38 0.35 ND (0.25) 0.27 0.33 0.39
Nitrogen, Ammonia NA NA NA mg/L ND (1.0) ND (1.0) ND (1.0) ND (1.0) ND (1.0) ND (1.0) ND (1.0) ND (1.0) ND (1.0) ND (1.0) ND (1.0) ND (1.0) ND (1.0) ND (1.0) ND (1.0) ND (1.0) ND (1.0) ND (1.0) ND (1.0) ND (1.0) ND (1.0) ND (1.0) ND (1.0) ND (1.0) ND (1.0)
Nitrogen, Nitrate 10 45 10 mg/L 9.4 10.0 10.5 10.6 11.3 12.5 10 16.7 17.0 14.1 9.6 13.2 11.4 15.6 17.1 16.4 4.0 17.4 16.3 9.9 6.7 13.4 13.3 11.1 4.1
Nitrogen, Nitrite 1 1 1 mg/L ND (0.10) ND (0.10) ND (0.10) ND (0.10) ND (0.10) ND (0.25) ND (0.25) ND (0.10) ND (0.10) ND (0.10) ND (0.10) ND (0.25) ND (0.25) ND (0.25) ND (0.25) ND (0.25) ND (0.25) ND (0.25) ND (0.25) ND (0.25) ND (0.25) ND (0.25) ND (0.25) ND (0.25) ND (0.25)
Phosphate, Ortho NA NA NA mg/L 0.047 0.070 ND (0.010) 0.042 0.040 0.043 0.029 0.026 0.025 0.022 0.027 0.043 0.030 0.031 0.038 0.033 0.043 0.051 0.042 0.040 0.051 0.038 0.024 0.040 0.054
Solids, Total Dissolved NA NA 600 mg/L 782 843 669 638 925 931 1020 892 873 748 536 420 1000 832 931 892 304 649 624 444 334 932 854 653 319
Sulfate NA NA 100 mg/L 182 210 122 128 219 224 236 141 127 128 91.6 58.5 202 156 162 171 35.9 83.9 105 62.2 41.8 161 152 124 41.8



Dioxins and Furans (8290)
2,3,7,8-Tetra Chloro Dibenzo-p-Dioxin 30 30 NA pg/L U (0.31) U (0.47) U (0.27) U (0.43) U (0.22) U (1.0) U (0.97) U (1.2) U (1.1) U (1.2) U (1.2) U (1.1) U (1.2) U (1.2) U (1.2) U (1.1) U (1.2) U (1.1) U (1.1) U (1.1) U (1.1) U (1.1) U (1.1) U (1.1) U (1.1)



Carbamates and Urea Pesticides (EPA 531.1)
Aldicarb NA NA NA µg/L ND (2.0) ND (2.0) ND (2.0) ND (2.0) ND (2.0) ND (2.0) ND (2.0) ND (2.0) ND (2.0) ND (2.0) ND (2.0) ND (2.0) ND (2.0) ND (2.0) ND (2.0) ND (2.0) ND (2.0) ND (2.0) ND (2.0) ND (2.0) ND (2.0) ND (2.0) ND (2.0) ND (2.0) ND (2.0)
Aldicarb sulfone NA NA NA µg/L ND (2.0) ND (2.0) ND (2.0) ND (2.0) ND (2.0) ND (2.0) ND (2.0) ND (2.0) ND (2.0) ND (2.0) ND (2.0) ND (2.0) ND (2.0) ND (2.0) ND (2.0) ND (2.0) ND (2.0) ND (2.0) ND (2.0) ND (2.0) ND (2.0) ND (2.0) ND (2.0) ND (2.0) ND (2.0)
Aldicarb sulfoxide NA NA NA µg/L ND (2.0) ND (2.0) ND (2.0) ND (2.0) ND (2.0) ND (2.0) ND (2.0) ND (2.0) ND (2.0) ND (2.0) ND (2.0) ND (2.0) ND (2.0) ND (2.0) ND (2.0) ND (2.0) ND (2.0) ND (2.0) ND (2.0) ND (2.0) ND (2.0) ND (2.0) ND (2.0) ND (2.0) ND (2.0)
Carbaryl NA NA NA µg/L ND (2.0) ND (2.0) ND (2.0) ND (2.0) ND (2.0) ND (2.0) ND (2.0) ND (2.0) ND (2.0) ND (2.0) ND (2.0) ND (2.0) ND (2.0) ND (2.0) ND (2.0) ND (2.0) ND (2.0) ND (2.0) ND (2.0) ND (2.0) ND (2.0) ND (2.0) ND (2.0) ND (2.0) ND (2.0)
Carbofuran 40 18 NA µg/L ND (2.0) ND (2.0) ND (2.0) ND (2.0) ND (2.0) ND (2.0) ND (2.0) ND (2.0) ND (2.0) ND (2.0) ND (2.0) ND (2.0) ND (2.0) ND (2.0) ND (2.0) ND (2.0) ND (2.0) ND (2.0) ND (2.0) ND (2.0) ND (2.0) ND (2.0) ND (2.0) ND (2.0) ND (2.0)
3-Hydroxycarbofuran NA NA NA µg/L ND (2.0) ND (2.0) ND (2.0) ND (2.0) ND (2.0) ND (2.0) ND (2.0) ND (2.0) ND (2.0) ND (2.0) ND (2.0) ND (2.0) ND (2.0) ND (2.0) ND (2.0) ND (2.0) ND (2.0) ND (2.0) ND (2.0) ND (2.0) ND (2.0) ND (2.0) ND (2.0) ND (2.0) ND (2.0)
Methiocarb NA NA NA µg/L ND (2.0) ND (2.0) ND (2.0) ND (2.0) ND (2.0) ND (2.0) ND (2.0) ND (2.0) ND (2.0) ND (2.0) ND (2.0) ND (2.0) ND (2.0) ND (2.0) ND (2.0) ND (2.0) ND (2.0) ND (2.0) ND (2.0) ND (2.0) ND (2.0) ND (2.0) ND (2.0) ND (2.0) ND (2.0)
Methomyl NA NA NA µg/L ND (2.0) ND (2.0) ND (2.0) ND (2.0) ND (2.0) ND (2.0) ND (2.0) ND (2.0) ND (2.0) ND (2.0) ND (2.0) ND (2.0) ND (2.0) ND (2.0) ND (2.0) ND (2.0) ND (2.0) ND (2.0) ND (2.0) ND (2.0) ND (2.0) ND (2.0) ND (2.0) ND (2.0) ND (2.0)
Oxamyl 200 50 NA µg/L ND (2.0) ND (2.0) ND (2.0) ND (2.0) ND (2.0) ND (2.0) ND (2.0) ND (2.0) ND (2.0) ND (2.0) ND (2.0) ND (2.0) ND (2.0) ND (2.0) ND (2.0) ND (2.0) ND (2.0) ND (2.0) ND (2.0) ND (2.0) ND (2.0) ND (2.0) ND (2.0) ND (2.0) ND (2.0)
Propoxur (Baygon) NA NA NA µg/L ND (2.0) ND (2.0) ND (2.0) ND (2.0) ND (2.0) ND (2.0) ND (2.0) ND (2.0) ND (2.0) ND (2.0) ND (2.0) ND (2.0) ND (2.0) ND (2.0) ND (2.0) ND (2.0) ND (2.0) ND (2.0) ND (2.0) ND (2.0) ND (2.0) ND (2.0) ND (2.0) ND (2.0) ND (2.0)



Chloronated Herbicides (EPA 515.3)
2,4,5-T NA NA NA µg/L ND (0.20) ND (0.20) ND (0.20) ND (0.20) ND (0.20) ND (0.20) ND (0.20) ND (0.20) ND (0.20) ND (0.20) ND (0.20) ND (0.20) ND (0.20) ND (0.20) ND (0.20) ND (0.20) ND (0.20) ND (0.20) ND (0.20) ND (0.20) ND (0.20) ND (0.20) ND (0.20) ND (0.20) ND (0.20)
2,4,5-TP (Silvex) 50 50 NA µg/L ND (0.20) ND (0.20) ND (0.20) ND (0.20) ND (0.20) ND (0.20) ND (0.20) ND (0.20) ND (0.20) ND (0.20) ND (0.20) ND (0.20) ND (0.20) ND (0.20) ND (0.20) ND (0.20) ND (0.20) ND (0.20) ND (0.20) ND (0.20) ND (0.20) ND (0.20) ND (0.20) ND (0.20) ND (0.20)
2,4-D 70 70 NA µg/L ND (0.40) ND (0.40) ND (0.40) ND (0.40) ND (0.40) ND (0.40) ND (0.40) ND (0.40) ND (0.40) ND (0.40) ND (0.40) ND (0.40) ND (0.40) ND (0.40) ND (0.40) ND (0.40) ND (0.40) ND (0.40) ND (0.40) ND (0.40) ND (0.40) ND (0.40) ND (0.40) ND (0.40) ND (0.40)
2,4-DB NA NA NA µg/L ND (2.0) ND (2.0) ND (2.0) ND (2.0) ND (2.0) ND (2.0) ND (2.0) ND (2.0) ND (2.0) ND (2.0) ND (2.0) ND (2.0) ND (2.0) ND (2.0) ND (2.0) ND (2.0) ND (2.0) ND (2.0) ND (2.0) ND (2.0) ND (2.0) ND (2.0) ND (2.0) ND (2.0) ND (2.0)
3,5-Dichlorobenzoic acid NA NA NA µg/L ND (1.0) ND (1.0) ND (1.0) ND (1.0) ND (1.0) ND (1.0) ND (1.0) ND (1.0) ND (1.0) ND (1.0) ND (1.0) ND (1.0) ND (1.0) ND (1.0) ND (1.0) ND (1.0) ND (1.0) ND (1.0) ND (1.0) ND (1.0) ND (1.0) ND (1.0) ND (1.0) ND (1.0) ND (1.0)
Acifluorfen NA NA NA µg/L ND (0.40) ND (0.40) ND (0.40) ND (0.40) ND (0.40) ND (0.40) ND (0.40) ND (0.40) ND (0.40) ND (0.40) ND (0.40) ND (0.40) ND (0.40) ND (0.40) ND (0.40) ND (0.40) ND (0.40) ND (0.40) ND (0.40) ND (0.40) ND (0.40) ND (0.40) ND (0.40) ND (0.40) ND (0.40)
Bentazon NA 18 NA µg/L ND (2.0) ND (2.0) ND (2.0) ND (2.0) ND (2.0) ND (2.0) ND (2.0) ND (2.0) ND (2.0) ND (2.0) ND (2.0) ND (2.0) ND (2.0) ND (2.0) ND (2.0) ND (2.0) ND (2.0) ND (2.0) ND (2.0) ND (2.0) ND (2.0) ND (2.0) ND (2.0) ND (2.0) ND (2.0)
Dalapon 200 200 NA µg/L ND (0.40) ND (0.40) ND (0.40) ND (0.40) ND (0.40) ND (0.40) ND (0.40) ND (0.40) ND (0.40) ND (0.40) ND (0.40) ND (0.40) ND (0.40) ND (0.40) ND (0.40) ND (0.40) ND (0.40) ND (0.40) ND (0.40) ND (0.40) ND (0.40) ND (0.40) ND (0.40) ND (0.40) ND (0.40)
DCPA NA NA NA µg/L ND (0.10) ND (0.10) ND (0.10) ND (0.10) ND (0.10) ND (0.10) ND (0.10) ND (0.10) ND (0.10) ND (0.10) ND (0.10) ND (0.10) ND (0.10) ND (0.10) ND (0.10) ND (0.10) ND (0.10) ND (0.10) ND (0.10) ND (0.10) ND (0.10) ND (0.10) ND (0.10) ND (0.10) ND (0.10)
Dicamba NA NA NA µg/L ND (0.60) ND (0.60) ND (0.60) ND (0.60) ND (0.60) ND (0.60) ND (0.60) ND (0.60) ND (0.60) ND (0.60) ND (0.60) ND (0.60) ND (0.60) ND (0.60) ND (0.60) ND (0.60) ND (0.60) ND (0.60) ND (0.60) ND (0.60) ND (0.60) ND (0.60) ND (0.60) ND (0.60) ND (0.60)
Dichloroprop NA NA NA µg/L ND (0.30) ND (0.30) ND (0.30) ND (0.30) ND (0.30) ND (0.30) ND (0.30) ND (0.30) ND (0.30) ND (0.30) ND (0.30) ND (0.30) ND (0.30) ND (0.30) ND (0.30) ND (0.30) ND (0.30) ND (0.30) ND (0.30) ND (0.30) ND (0.30) ND (0.30) ND (0.30) ND (0.30) ND (0.30)
Dinoseb 7 7 NA µg/L ND (0.40) ND (0.40) ND (0.40) ND (0.40) ND (0.40) ND (0.40) ND (0.40) ND (0.40) ND (0.40) ND (0.40) ND (0.40) ND (0.40) ND (0.40) ND (0.40) ND (0.40) ND (0.40) ND (0.40) ND (0.40) ND (0.40) ND (0.40) ND (0.40) ND (0.40) ND (0.40) ND (0.40) ND (0.40)
Pentachlorophenol 1 1 NA µg/L ND (0.20) ND (0.20) ND (0.20) ND (0.20) ND (0.20) ND (0.20) ND (0.20) ND (0.20) ND (0.20) ND (0.20) ND (0.20) ND (0.20) ND (0.20) ND (0.20) ND (0.20) ND (0.20) ND (0.20) ND (0.20) ND (0.20) ND (0.20) ND (0.20) ND (0.20) ND (0.20) ND (0.20) ND (0.20)
Picloram 500 500 NA µg/L ND (0.60) ND (0.60) ND (0.60) ND (0.60) ND (0.60) ND (0.60) ND (0.60) ND (0.60) ND (0.60) ND (0.60) ND (0.60) ND (0.60) ND (0.60) ND (0.60) ND (0.60) ND (0.60) ND (0.60) ND (0.60) ND (0.60) ND (0.60) ND (0.60) ND (0.60) ND (0.60) ND (0.60) ND (0.60)



Diquat (EPA 549.2)
Diquat 20 20 NA µg/L ND (4.0) ND (4.0) ND (4.0) ND (4.0) ND (4.0) ND (4.0) ND (4.0) ND (4.0) ND (4.0) ND (4.0) ND (4.0) ND (4.0) ND (4.0) ND (4.0) ND (4.0) ND (4.0) ND (4.0) ND (4.0) ND (4.0) ND (4.0) ND (4.0) ND (4.0) ND (4.0) ND (4.0) ND (4.0)



Paraquat NA NA NA µg/L ND (4.0) ND (4.0) ND (4.0) ND (4.0) ND (4.0) ND (4.0) ND (4.0) ND (4.0) ND (4.0) ND (4.0) ND (4.0) ND (4.0) ND (4.0) ND (4.0) ND (4.0) ND (4.0) ND (4.0) ND (4.0) ND (4.0) ND (4.0) ND (4.0) ND (4.0) ND (4.0) ND (4.0) ND (4.0)



Fumigants (EPA 504.1)
1,2-Dibromo-3-chloropropane (DBCP) NA NA NA µg/L ND (0.010) ND (0.010) ND (0.010) ND (0.010) ND (0.010) ND (0.010) ND (0.010) ND (0.010) ND (0.010) ND (0.010) ND (0.010) ND (0.010) ND (0.010) ND (0.010) ND (0.010) ND (0.010) ND (0.010) ND (0.010) ND (0.010) ND (0.010) ND (0.010) ND (0.010) ND (0.010) ND (0.010) ND (0.010)
1,2-Dibromoethane (EDB) NA NA NA µg/L ND (0.020) ND (0.020) ND (0.020) ND (0.020) ND (0.020) ND (0.020) ND (0.020) ND (0.020) ND (0.020) ND (0.020) ND (0.020) ND (0.020) ND (0.020) ND (0.020) ND (0.020) ND (0.020) ND (0.020) ND (0.020) ND (0.020) ND (0.020) ND (0.020) ND (0.020) ND (0.020) ND (0.020) ND (0.020)



Endothall (EPA 548.1)
Endothall 100 100 NA µg/L ND (45) ND (45) ND (45) ND (45) ND (45) ND (45) ND (45) ND (45) ND (45) ND (45) ND (45) ND (45) ND (45) ND (45) ND (45) ND (45) ND (45) ND (45) ND (45) ND (45) ND (45) ND (45) ND (45) ND (45) ND (45)



Glyphosate (EPA 547)
Glyphosate 700 700 NA µg/L ND (5.0) ND (5.0) ND (5.0) ND (5.0) ND (5.0) ND (5.0) ND (5.0) ND (5.0) ND (5.0) ND (5.0) ND (5.0) ND (5.0) ND (5.0) ND (5.0) ND (5.0) ND (5.0) ND (5.0) ND (5.0) ND (5.0) ND (5.0) ND (5.0) ND (5.0) ND (5.0) ND (5.0) ND (5.0)



Radioactivity
Gross Alpha 15 15 NA pCi/L 6 ± 5 6.7 ± 7.3 20 ± 11 9 ± 6.1 7.7 ± 6.2 9.9 ± 6.1 6.4 ± 6.2 1.4 ± 5.9 -1.3 ± 5.2 3.1 ± 7.4 3.4 ± 4.4 4.4 ± 4.9 9.5 ± 6.4 7.7 ± 5.5 2.5 ± 9.1 4 ± 5.8 -1.8 ± 3.3 2.4 ± 5.5 8.4 ± 5.3 0.4 ± 4.2 -2.7 ± 3.3 10 ± 8.1 28 ± 12 19 ± 8.4 7.3 ± 4.5
Gross Beta 50 50 NA pCi/L 12 ± 5.4 6.9 ± 6.8 6.7 ± 13 7.7 ± 5.8 11 ± 6.8 13 ± 6.2 5.7 ± 7.9 19 ± 6.1 5.8 ± 5.8 11 ± 7 2.8 ± 4.4 14 ± 5.1 14 ± 5.5 11 ± 5 21 ± 9.9 8.4 ± 5.3 10 ± 5.1 4.8 ± 5.3 2.9 ± 4.4 6.7 ± 4.7 -0.48 ± 4.2 23 ± 8.3 34 ± 9.7 18 ± 6 10 ± 4.2
Ra-228 5



b
5



b NA pCi/L 2.3 ± 0.94 1.5 ± 0.81 0.92 ± 0.46 1 ± 0.52 1.4 ± 0.52 0.89 ± 0.54 0.99 ± 0.58 1.9 ± 0.61 1.3 ± 0.58 1.8 ± 0.67 1.8 ± 0.67 2 ± 0.96 0.38 ± 0.48 0.78 ± 0.54 0.58 ± 0.6 1 ± 0.65 0.83 ± 0.51 1.3 ± 1.1 1.1 ± 0.64 1.3 ± 0.89 1.3 ± 1.2 1.7 ± 0.65 1.5 ± 0.54 1.5 ± 0.94 0.4 ± 0.46
H-3 NA NA NA pCi/L U(-825.7 ± 300)U(-657.8 ± 300)U(-555.8 ± 310) U(-793.7 ± 300) U(-751.7 ± 300) U(-715.7 ± 300) U(-829.7 ± 300)U(-675.1 ± 300)U(-669.1 ± 300)U(-661.1 ± 300)U(-856.8 ± 300)U(-757.0 ± 300)U(-780.9 ± 300)U(-896.8 ± 300)U(-731.0 ± 300)U(-703.0 ± 302.0)U(-749.0 ± 301.0)U(-804.9 ± 300)U(-928.7 ± 300)U(-780.9 ± 300)U(-705.0 ± 300)U(-782.9 ± 300)U(-852.8 ± 300)U(-786.9 ± 300)U(-894.8 ± 300)
Ra-226 5



b
5



b NA pCi/L 0.13 ± 0.07 0.18 ± 0.07 0.12 ± 0.11 -0.08 ± 0.09 0.11 ± 0.12 0.05 ± 0.17 0.08 ± 0.12 0.22 ± 0.1 0.2 ± 0.08 0.25 ± 0.07 0.11 ± 0.06 0.02 ± 0.1 0.15 ± 0.08 0.25 ± 0.09 0.19 ± 0.11 0.15 ± 0.08 0.08 ± 0.1 0.22 ± 0.07 0.23 ± 0.13 0.11 ± 0.06 0.04 ± 0.05 0.1 ± 0.08 0.17 ± 0.07 0.09 ± 0.08 0.32 ± 0.27
Sr-90 NA 8 NA pCi/L U(0.2 ± 1.5) U(0.4 ± 1.8) U(0.2 ± 1.8) U(0.7 ± 1.6) U(1.5 ± 1.3) U(0.5 ± 1.3) U(-0.3 ± 1.3) U(0.6 ± 1.5) U(0.9 ± 1.2) U(-0.2 ± 1.0) U(1.2 ± 1.6) U(0 ± 1.5) U(0.9 ± 1.2) U(0 ± 2.0) U(0.4 ± 1.1) U(0 ± 2.1) U(0.7 ± 1.4) U(1.3 ± 1.5) U(0.8 ± 1.8) U(0.1 ± 1.4) U(0.3 ± 1.5) U(0.8 ± 1.5) U(0.2 ± 1.6) U(0.2 ± 1.7) U(-0.6 ± 1.7)
U-234 NA NA NA pCi/L 5.8 ± 2.1 7.2 ± 2.3 5.9 ± 2.1 5.6 ± 2 0.19 ± 4.6 14 ± 6.1 13 ± 6.2 11 ± 2.6 11 ± 2.6 11 ± 2.5 4.8 ± 1.9 2.8 ± 1.5 15 ± 4.8 9.1 ± 5.5 8.7 ± 3.3 16 ± 3.8 1.2 ± 1.7 3.3 ± 3.8 5 ± 2.4 5.3 ± 2 3.5 ± 1.6 12 ± 2.7 15 ± 3.2 5.3 ± 2 2.4 ± 1.5
U-235 NA NA NA pCi/L 0.45 ± 0.58 -0.25 ± 0.9 -0.11 ± 0.88 -0.12 ± 0.42 0.0 ± 1.8 2.3 ± 2.8 -0.85 ± 2.8 0.12 ± 0.73 0.61 ± 1.1 0.35 ± 0.75 0.12 ± 0.56 -0.24 ± 0.8 1.1 ± 1.6 1.7 ± 2.5 0.18 ± 0.37 0.18 ± 0.85 -0.12 ± 0.56 -0.43 ± 1.4 0.47 ± 1 0.48 ± 0.71 0.37 ± 0.77 0.24 ± 0.5 0.81 ± 0.98 0.68 ± 0.67 -0.38 ± 0.7
U-238 NA NA NA pCi/L 4.76 ± 2 7.95 ± 2.4 2.67 ± 1.9 3.9 ± 1.5 -5.36 ± 4.9 11.1 ± 5.1 16.7 ± 6.4 9.52 ± 2.5 9.23 ± 2.5 8.44 ± 2.2 5.51 ± 1.8 4.12 ± 1.5 13.7 ± 5.1 8.41 ± 6.4 11.3 ± 3.2 13.7 ± 3.6 2.32 ± 1.9 5.12 ± 4.7 6.67 ± 2.4 5.5 ± 1.8 3.76 ± 1.8 12.4 ± 2.6 13.7 ± 3.3 5.23 ± 1.8 1.26 ± 1.2
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Table 1



December 2013 and January 2014



Baseline Water Quality Sampling Results



Puente Valley Operable Unit Shallow Zone



Los Angeles County, California



Sample Date 12/16/2013 12/16/2013 12/17/2013 12/17/2013 12/17/2013 12/19/2013 12/18/2013 1/6/2014 1/6/2014 1/6/2014 1/6/2014 1/10/2014 1/7/2014 1/7/2014 1/7/2014 1/7/2014 1/7/2014 1/8/2014 1/8/2014 1/8/2014 1/8/2014 1/9/2014 1/9/2014 1/9/2014 1/9/2014



MW8-1D MW8-2A MW8-2B MW8-2DMW8-2CS-07S-06 S-09S-05



Federal California



BPO



(Basin Plan



Objectives)



Regulatory Levels



P-1LM P-1LP-1UMMW8-3A MW8-3B MW8-3C MW8-3D P-1UMW8-1B MW8-1CS-11S-10 MW8-1AAnalyte Units



Pesticides/PCBs (EPA 508)
4,4'-DDD NA NA NA µg/L ND (0.050) ND (0.010) ND (0.010) ND (0.010) ND (0.010) ND (0.010) ND (0.010) ND (0.010) ND (0.010) ND (0.010) ND (0.010) ND (0.010) ND (0.010) ND (0.010) ND (0.010) ND (0.010) ND (0.010) ND (0.010) ND (0.010) ND (0.010) ND (0.010) ND (0.010) ND (0.010) ND (0.010) ND (0.010)
4,4'-DDE NA NA NA µg/L ND (0.050) ND (0.010) ND (0.010) ND (0.010) ND (0.010) ND (0.010) ND (0.010) ND (0.010) ND (0.010) ND (0.010) ND (0.010) ND (0.010) ND (0.010) ND (0.010) ND (0.010) ND (0.010) ND (0.010) ND (0.010) ND (0.010) ND (0.010) ND (0.010) ND (0.010) ND (0.010) ND (0.010) ND (0.010)
4,4'-DDT NA NA NA µg/L ND (0.050) ND (0.010) ND (0.010) ND (0.010) ND (0.010) ND (0.010) ND (0.010) ND (0.010) ND (0.010) ND (0.010) ND (0.010) ND (0.010) ND (0.010) ND (0.010) ND (0.010) ND (0.010) ND (0.010) ND (0.010) ND (0.010) ND (0.010) ND (0.010) ND (0.010) ND (0.010) ND (0.010) ND (0.010)
Aldrin NA NA NA µg/L ND (0.050) ND (0.010) ND (0.010) ND (0.010) ND (0.010) ND (0.010) ND (0.010) ND (0.010) ND (0.010) ND (0.010) ND (0.010) ND (0.010) ND (0.010) ND (0.010) ND (0.010) ND (0.010) ND (0.010) ND (0.010) ND (0.010) ND (0.010) ND (0.010) ND (0.010) ND (0.010) ND (0.010) ND (0.010)
alpha-BHC NA NA NA µg/L ND (0.050) ND (0.010) ND (0.010) ND (0.010) ND (0.010) ND (0.010) ND (0.010) ND (0.010) ND (0.010) ND (0.010) ND (0.010) ND (0.010) ND (0.010) ND (0.010) ND (0.010) ND (0.010) ND (0.010) ND (0.010) ND (0.010) ND (0.010) ND (0.010) ND (0.010) ND (0.010) ND (0.010) ND (0.010)
Aroclor 1016 NA NA NA µg/L ND (0.50) ND (0.10) ND (0.10) ND (0.10) ND (0.10) ND (0.10) ND (0.10) ND (0.10) ND (0.10) ND (0.10) ND (0.10) ND (0.10) ND (0.10) ND (0.10) ND (0.10) ND (0.10) ND (0.10) ND (0.10) ND (0.10) ND (0.10) ND (0.10) ND (0.10) ND (0.10) ND (0.10) ND (0.10)
Aroclor 1221 NA NA NA µg/L ND (0.50) ND (0.10) ND (0.10) ND (0.10) ND (0.10) ND (0.10) ND (0.10) ND (0.10) ND (0.10) ND (0.10) ND (0.10) ND (0.10) ND (0.10) ND (0.10) ND (0.10) ND (0.10) ND (0.10) ND (0.10) ND (0.10) ND (0.10) ND (0.10) ND (0.10) ND (0.10) ND (0.10) ND (0.10)
Aroclor 1232 NA NA NA µg/L ND (0.50) ND (0.10) ND (0.10) ND (0.10) ND (0.10) ND (0.10) ND (0.10) ND (0.10) ND (0.10) ND (0.10) ND (0.10) ND (0.10) ND (0.10) ND (0.10) ND (0.10) ND (0.10) ND (0.10) ND (0.10) ND (0.10) ND (0.10) ND (0.10) ND (0.10) ND (0.10) ND (0.10) ND (0.10)
Aroclor 1242 NA NA NA µg/L ND (0.50) ND (0.10) ND (0.10) ND (0.10) ND (0.10) ND (0.10) ND (0.10) ND (0.10) ND (0.10) ND (0.10) ND (0.10) ND (0.10) ND (0.10) ND (0.10) ND (0.10) ND (0.10) ND (0.10) ND (0.10) ND (0.10) ND (0.10) ND (0.10) ND (0.10) ND (0.10) ND (0.10) ND (0.10)
Aroclor 1248 NA NA NA µg/L ND (0.50) ND (0.10) ND (0.10) ND (0.10) ND (0.10) ND (0.10) ND (0.10) ND (0.10) ND (0.10) ND (0.10) ND (0.10) ND (0.10) ND (0.10) ND (0.10) ND (0.10) ND (0.10) ND (0.10) ND (0.10) ND (0.10) ND (0.10) ND (0.10) ND (0.10) ND (0.10) ND (0.10) ND (0.10)
Aroclor 1254 NA NA NA µg/L ND (0.50) ND (0.10) ND (0.10) ND (0.10) ND (0.10) ND (0.10) ND (0.10) ND (0.10) ND (0.10) ND (0.10) ND (0.10) ND (0.10) ND (0.10) ND (0.10) ND (0.10) ND (0.10) ND (0.10) ND (0.10) ND (0.10) ND (0.10) ND (0.10) ND (0.10) ND (0.10) ND (0.10) ND (0.10)
Aroclor 1260 NA NA NA µg/L ND (0.50) ND (0.10) ND (0.10) ND (0.10) ND (0.10) ND (0.10) ND (0.10) ND (0.10) ND (0.10) ND (0.10) ND (0.10) ND (0.10) ND (0.10) ND (0.10) ND (0.10) ND (0.10) ND (0.10) ND (0.10) ND (0.10) ND (0.10) ND (0.10) ND (0.10) ND (0.10) ND (0.10) ND (0.10)
beta-BHC NA NA NA µg/L ND (0.050) ND (0.010) ND (0.010) ND (0.010) ND (0.010) ND (0.010) ND (0.010) ND (0.010) ND (0.010) ND (0.010) ND (0.010) ND (0.010) ND (0.010) ND (0.010) ND (0.010) ND (0.010) ND (0.010) ND (0.010) ND (0.010) ND (0.010) ND (0.010) ND (0.010) ND (0.010) ND (0.010) ND (0.010)
Chlorodane NA NA NA µg/L ND (0.50) ND (0.10) ND (0.10) ND (0.10) ND (0.10) ND (0.10) ND (0.10) ND (0.10) ND (0.10) ND (0.10) ND (0.10) ND (0.10) ND (0.10) ND (0.10) ND (0.10) ND (0.10) ND (0.10) ND (0.10) ND (0.10) ND (0.10) ND (0.10) ND (0.10) ND (0.10) ND (0.10) ND (0.10)
Chlorothalonil (Daconil, Bravo) NA NA NA µg/L ND (0.25) ND (0.050) ND (0.050) ND (0.050) ND (0.050) ND (0.050) ND (0.050) ND (0.050) ND (0.050) ND (0.050) ND (0.050) ND (0.050) ND (0.050) ND (0.050) ND (0.050) ND (0.050) ND (0.050) ND (0.050) ND (0.050) ND (0.050) ND (0.050) ND (0.050) ND (0.050) ND (0.050) ND (0.050)
delta-BHC NA NA NA µg/L ND (0.050) ND (0.010) ND (0.010) ND (0.010) ND (0.010) ND (0.010) ND (0.010) ND (0.010) ND (0.010) ND (0.010) ND (0.010) ND (0.010) ND (0.010) ND (0.010) ND (0.010) ND (0.010) ND (0.010) ND (0.010) ND (0.010) ND (0.010) ND (0.010) ND (0.010) ND (0.010) ND (0.010) ND (0.010)
Dieldrin NA NA NA µg/L ND (0.050) ND (0.010) ND (0.010) ND (0.010) ND (0.010) ND (0.010) ND (0.010) ND (0.010) ND (0.010) ND (0.010) ND (0.010) ND (0.010) ND (0.010) ND (0.010) ND (0.010) ND (0.010) ND (0.010) ND (0.010) ND (0.010) ND (0.010) ND (0.010) ND (0.010) ND (0.010) ND (0.010) ND (0.010)
Endosulfan I NA NA NA µg/L ND (0.050) ND (0.010) ND (0.010) ND (0.010) ND (0.010) ND (0.010) ND (0.010) ND (0.010) ND (0.010) ND (0.010) ND (0.010) ND (0.010) ND (0.010) ND (0.010) ND (0.010) ND (0.010) ND (0.010) ND (0.010) ND (0.010) ND (0.010) ND (0.010) ND (0.010) ND (0.010) ND (0.010) ND (0.010)
Endosulfan II NA NA NA µg/L ND (0.050) ND (0.010) ND (0.010) ND (0.010) ND (0.010) ND (0.010) ND (0.010) ND (0.010) ND (0.010) ND (0.010) ND (0.010) ND (0.010) ND (0.010) ND (0.010) ND (0.010) ND (0.010) ND (0.010) ND (0.010) ND (0.010) ND (0.010) ND (0.010) ND (0.010) ND (0.010) ND (0.010) ND (0.010)
Endosulfan sulfate NA NA NA µg/L ND (0.050) ND (0.010) ND (0.010) ND (0.010) ND (0.010) ND (0.010) ND (0.010) ND (0.010) ND (0.010) ND (0.010) ND (0.010) ND (0.010) ND (0.010) ND (0.010) ND (0.010) ND (0.010) ND (0.010) ND (0.010) ND (0.010) ND (0.010) ND (0.010) ND (0.010) ND (0.010) ND (0.010) ND (0.010)
Endrin 2 2 NA µg/L ND (0.050) ND (0.010) ND (0.010) ND (0.010) ND (0.010) ND (0.010) ND (0.010) ND (0.010) ND (0.010) ND (0.010) ND (0.010) ND (0.010) ND (0.010) ND (0.010) ND (0.010) ND (0.010) ND (0.010) ND (0.010) ND (0.010) ND (0.010) ND (0.010) ND (0.010) ND (0.010) ND (0.010) ND (0.010)
Endrin aldehyde NA NA NA µg/L ND (0.050) ND (0.010) ND (0.010) ND (0.010) ND (0.010) ND (0.010) ND (0.010) ND (0.010) ND (0.010) ND (0.010) ND (0.010) ND (0.010) ND (0.010) ND (0.010) ND (0.010) ND (0.010) ND (0.010) ND (0.010) ND (0.010) ND (0.010) ND (0.010) ND (0.010) ND (0.010) ND (0.010) ND (0.010)
gamma-BHC (Lindane) 0.2 0.2 NA µg/L ND (0.050) ND (0.010) ND (0.010) ND (0.010) ND (0.010) ND (0.010) ND (0.010) ND (0.010) ND (0.010) ND (0.010) ND (0.010) ND (0.010) ND (0.010) ND (0.010) ND (0.010) ND (0.010) ND (0.010) ND (0.010) ND (0.010) ND (0.010) ND (0.010) ND (0.010) ND (0.010) ND (0.010) ND (0.010)
Heptachlor 0.4 0.01 NA µg/L ND (0.050) ND (0.010) ND (0.010) ND (0.010) ND (0.010) ND (0.010) ND (0.010) ND (0.010) ND (0.010) ND (0.010) ND (0.010) ND (0.010) ND (0.010) ND (0.010) ND (0.010) ND (0.010) ND (0.010) ND (0.010) ND (0.010) ND (0.010) ND (0.010) ND (0.010) ND (0.010) ND (0.010) ND (0.010)
Heptachlor epoxide 0.2 0.01 NA µg/L ND (0.050) ND (0.010) ND (0.010) ND (0.010) ND (0.010) ND (0.010) ND (0.010) ND (0.010) ND (0.010) ND (0.010) ND (0.010) ND (0.010) ND (0.010) ND (0.010) ND (0.010) ND (0.010) ND (0.010) ND (0.010) ND (0.010) ND (0.010) ND (0.010) ND (0.010) ND (0.010) ND (0.010) ND (0.010)
Hexachlorobenzene 1 1 NA µg/L ND (0.050) ND (0.010) ND (0.010) ND (0.010) ND (0.010) ND (0.010) ND (0.010) ND (0.010) ND (0.010) ND (0.010) ND (0.010) ND (0.010) ND (0.010) ND (0.010) ND (0.010) ND (0.010) ND (0.010) ND (0.010) ND (0.010) ND (0.010) 0.017 ND (0.010) ND (0.010) ND (0.010) ND (0.010)
Hexachlorocyclopentadiene 50 50 NA µg/L ND (0.25) ND (0.050) ND (0.050) ND (0.050) ND (0.050) ND (0.050) ND (0.050) ND (0.050) ND (0.050) ND (0.050) ND (0.050) ND (0.050) ND (0.050) ND (0.050) ND (0.050) ND (0.050) ND (0.050) ND (0.050) ND (0.050) ND (0.050) ND (0.050) ND (0.050) ND (0.050) ND (0.050) ND (0.050)
Methoxychlor 40 30 NA µg/L ND (0.050) ND (0.010) ND (0.010) ND (0.010) ND (0.010) ND (0.010) ND (0.010) ND (0.010) ND (0.010) ND (0.010) ND (0.010) ND (0.010) ND (0.010) ND (0.010) ND (0.010) ND (0.010) ND (0.010) ND (0.010) ND (0.010) ND (0.010) ND (0.010) ND (0.010) ND (0.010) ND (0.010) ND (0.010)
PCBs, Total 0.5 0.5 NA µg/L ND (2.5) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50)
Propachlor NA NA NA µg/L ND (0.25) ND (0.050) ND (0.050) ND (0.050) ND (0.050) ND (0.050) ND (0.050) ND (0.050) ND (0.050) ND (0.050) ND (0.050) ND (0.050) ND (0.050) ND (0.050) ND (0.050) ND (0.050) ND (0.050) ND (0.050) ND (0.050) ND (0.050) ND (0.050) ND (0.050) ND (0.050) ND (0.050) ND (0.050)
Toxaphane NA NA NA µg/L ND (5.0) ND (1.0) ND (1.0) ND (1.0) ND (1.0) ND (1.0) ND (1.0) ND (1.0) ND (1.0) ND (1.0) ND (1.0) ND (1.0) ND (1.0) ND (1.0) ND (1.0) ND (1.0) ND (1.0) ND (1.0) ND (1.0) ND (1.0) ND (1.0) ND (1.0) ND (1.0) ND (1.0) ND (1.0)
Trifluralin NA NA NA µg/L ND (0.050) ND (0.010) ND (0.010) ND (0.010) ND (0.010) ND (0.010) ND (0.010) ND (0.010) ND (0.010) ND (0.010) ND (0.010) ND (0.010) ND (0.010) ND (0.010) ND (0.010) ND (0.010) ND (0.010) ND (0.010) ND (0.010) ND (0.010) ND (0.010) ND (0.010) ND (0.010) ND (0.010) ND (0.010)



Metals (EPA 6010B/7470A)



Antimony 0.006 0.006 NA mg/L ND (0.0060) ND (0.0060) ND (0.0060) ND (0.0060) ND (0.0060) ND (0.0060) ND (0.0060) ND (0.0060) ND (0.0060) ND (0.0060) ND (0.0060) ND (0.0060) ND (0.0060) ND (0.0060) ND (0.0060) ND (0.0060) ND (0.0060) ND (0.0060) ND (0.0060) ND (0.0060) ND (0.0060) ND (0.0060) ND (0.0060) ND (0.0060) ND (0.0060)



Arsenic 0.010 0.010 NA mg/L ND (0.010) ND (0.010) ND (0.010) ND (0.010) ND (0.010) ND (0.010) ND (0.010) ND (0.010) ND (0.010) ND (0.010) ND (0.010) ND (0.010) ND (0.010) ND (0.010) ND (0.010) ND (0.010) ND (0.010) ND (0.010) ND (0.010) ND (0.010) ND (0.010) ND (0.010) ND (0.010) ND (0.010) ND (0.010)



Barium 2 1 NA mg/L 0.224 ND (0.200) ND (0.200) ND (0.200) ND (0.200) ND (0.200) ND (0.200) ND (0.200) ND (0.200) 0.322 ND (0.200) ND (0.200) ND (0.200) 0.325 ND (0.200) ND (0.200) ND (0.200) ND (0.200) 0.204 ND (0.200) ND (0.200) ND (0.200) ND (0.200) 0.229 ND (0.200)



Beryllium 0.004 0.004 NA mg/L ND (0.0050) ND (0.0050) ND (0.0050) ND (0.0050) ND (0.0050) ND (0.0050) ND (0.0050) ND (0.0050) ND (0.0050) ND (0.0050) ND (0.0050) ND (0.0050) ND (0.0050) ND (0.0050) ND (0.0050) ND (0.0050) ND (0.0050) ND (0.0050) ND (0.0050) ND (0.0050) ND (0.0050) ND (0.0050) ND (0.0050) ND (0.0050) ND (0.0050)



Cadmium 0.005 0.005 NA mg/L ND (0.0020) ND (0.0020) ND (0.0020) ND (0.0020) ND (0.0020) ND (0.0020) ND (0.0020) ND (0.0020) ND (0.0020) ND (0.0020) ND (0.0020) ND (0.0020) ND (0.0020) ND (0.0020) ND (0.0020) ND (0.0020) ND (0.0020) ND (0.0020) ND (0.0020) ND (0.0020) ND (0.0020) ND (0.0020) ND (0.0020) ND (0.0020) ND (0.0020)



Chromium 0.1 0.05 NA mg/L ND (0.010) ND (0.010) ND (0.010) ND (0.010) ND (0.010) ND (0.010) ND (0.010) ND (0.010) ND (0.010) ND (0.010) 0.0132 ND (0.010) ND (0.010) ND (0.010) ND (0.010) ND (0.010) ND (0.010) 0.0107 0.0112 0.0135 0.0109 ND (0.010) ND (0.010) ND (0.010) 0.0166



Cobalt NA NA NA mg/L ND (0.0050) ND (0.0050) ND (0.0050) ND (0.0050) ND (0.0050) ND (0.0050) ND (0.0050) ND (0.0050) ND (0.0050) ND (0.0050) ND (0.0050) ND (0.0050) ND (0.0050) ND (0.0050) ND (0.0050) ND (0.0050) ND (0.0050) ND (0.0050) ND (0.0050) ND (0.0050) ND (0.0050) ND (0.0050) ND (0.0050) ND (0.0050) ND (0.0050)



Copper 1.3 1.3 NA mg/L 0.0149 0.0113 ND (0.010) ND (0.010) ND (0.010) ND (0.010) ND (0.010) ND (0.010) ND (0.010) ND (0.010) ND (0.010) ND (0.010) ND (0.010) ND (0.010) ND (0.010) ND (0.010) ND (0.010) ND (0.010) ND (0.010) ND (0.010) ND (0.010) ND (0.010) ND (0.010) ND (0.010) ND (0.010)



Lead 0.015 0.015 NA mg/L ND (0.010) ND (0.010) ND (0.010) ND (0.010) ND (0.010) ND (0.010) ND (0.010) ND (0.010) ND (0.010) ND (0.010) ND (0.010) ND (0.010) ND (0.010) ND (0.010) ND (0.010) ND (0.010) ND (0.010) ND (0.010) ND (0.010) ND (0.010) ND (0.010) ND (0.010) ND (0.010) ND (0.010) ND (0.010)



Mercury 0.002 0.002 NA mg/L ND (0.00020) ND (0.00020) ND (0.00020) ND (0.00020) ND (0.00020) ND (0.00020) ND (0.00020) ND (0.00020) ND (0.00020) ND (0.00020) ND (0.00020) ND (0.00020) ND (0.00020) ND (0.00020) ND (0.00020) ND (0.00020) ND (0.00020) ND (0.0020) ND (0.00020) ND (0.00020) ND (0.00020) ND (0.00020) ND (0.00020) ND (0.00020) ND (0.00020)



Molybdenum NA NA NA mg/L ND (0.020) 0.0305 ND (0.020) ND (0.020) ND (0.020) ND (0.020) ND (0.02) ND (0.020) ND (0.020) ND (0.020) ND (0.020) ND (0.020) ND (0.020) ND (0.020) ND (0.020) ND (0.020) ND (0.020) ND (0.020) ND (0.020) ND (0.020) ND (0.020) ND (0.020) ND (0.020) ND (0.020) ND (0.020)



Nickel NA 0.1 NA mg/L ND (0.0050) ND (0.0050) ND (0.0050) 0.0055 0.0067 0.0192 0.0225 ND (0.0050) ND (0.0050) 0.0074 ND (0.0050) ND (0.0050) ND (0.0050) ND (0.0050) ND (0.0050) ND (0.0050) ND (0.0050) ND (0.0050) ND (0.0050) ND (0.0050) ND (0.0050) ND (0.0050) ND (0.0050) ND (0.0050) ND (0.0050)



Selenium 0.05 0.05 NA mg/L 0.0174 0.0181 ND (0.010) 0.0104 0.0155 0.0120 0.0161 0.0108 0.0105 ND (0.010) ND (0.010) ND (0.010) ND (0.010) 0.0110 ND (0.010) ND (0.010) ND (0.010) ND (0.010) ND (0.010) ND (0.010) ND (0.010) ND (0.010) 0.0131 0.0116 ND (0.010)



Silver NA NA NA mg/L ND (0.0050) ND (0.0050) ND (0.0050) ND (0.0050) ND (0.0050) ND (0.0050) ND (0.0050) ND (0.0050) ND (0.0050) ND (0.0050) ND (0.0050) ND (0.0050) ND (0.0050) ND (0.0050) ND (0.0050) ND (0.0050) ND (0.0050) ND (0.0050) ND (0.0050) ND (0.0050) ND (0.0050) ND (0.0050) ND (0.0050) ND (0.0050) ND (0.0050)



Thallium 0.002 0.002 NA mg/L ND (0.010) ND (0.010) ND (0.010) ND (0.010) ND (0.010) ND (0.010) ND (0.010) ND (0.010) ND (0.010) ND (0.010) ND (0.010) ND (0.010) ND (0.010) ND (0.010) ND (0.010) ND (0.010) ND (0.010) ND (0.010) ND (0.010) ND (0.010) ND (0.010) ND (0.010) ND (0.010) ND (0.010) ND (0.010)



Vanadium NA NA NA mg/L ND (0.010) ND (0.010) ND (0.010) ND (0.010) ND (0.010) ND (0.010) ND (0.010) ND (0.010) ND (0.010) ND (0.010) ND (0.010) ND (0.010) ND (0.010) ND (0.010) ND (0.010) ND (0.010) ND (0.010) ND (0.010) ND (0.010) ND (0.010) ND (0.010) ND (0.010) ND (0.010) ND (0.010) ND (0.010)



Zinc NA NA NA mg/L 0.234 0.817 0.829 0.457 1.400 0.212 1.770 ND (0.020) ND (0.020) ND (0.020) ND (0.020) ND (0.020) ND (0.020) ND (0.020) ND (0.020) ND (0.020) 0.240 ND (0.020) ND (0.020) ND (0.020) 0.154 ND (0.020) ND (0.020) ND (0.020) ND (0.020)
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Table 1



December 2013 and January 2014



Baseline Water Quality Sampling Results



Puente Valley Operable Unit Shallow Zone



Los Angeles County, California



Sample Date 12/16/2013 12/16/2013 12/17/2013 12/17/2013 12/17/2013 12/19/2013 12/18/2013 1/6/2014 1/6/2014 1/6/2014 1/6/2014 1/10/2014 1/7/2014 1/7/2014 1/7/2014 1/7/2014 1/7/2014 1/8/2014 1/8/2014 1/8/2014 1/8/2014 1/9/2014 1/9/2014 1/9/2014 1/9/2014



MW8-1D MW8-2A MW8-2B MW8-2DMW8-2CS-07S-06 S-09S-05



Federal California



BPO



(Basin Plan



Objectives)



Regulatory Levels



P-1LM P-1LP-1UMMW8-3A MW8-3B MW8-3C MW8-3D P-1UMW8-1B MW8-1CS-11S-10 MW8-1AAnalyte Units



(EPA 331.0)
Perchlorate 6 NA NA µg/L 3.8 5.8 4.5 4.4 6.3 9.3 6.8 9.2 9.4 6.6 3.5 7.9 4.5 4.9 5.2 5.2 2.2 12 8.7 5.0 4.4 6.5 4.3 3.2 1.7



Semivolatile Organic Compounds (EPA 8270C)
1,4-Dioxane NA NA NA µg/L 17.2 40.6 1.7 1.9 41.7 14.8 9.7 0.11J 0.14J 0.10J ND (0.47) ND (0.48) 0.37J 0.36J ND (0.48) 0.12J ND (0.48) ND (0.48) ND (0.49) 0.45J ND (0.50) 0.12J 0.29J ND (0.47) ND (0.48)



Semivolatile Organic Compounds (EPA 525.2)
Alachlor 2 2 NA µg/L ND (0.10) ND (0.10) ND (0.10) ND (0.10) ND (0.10) ND (0.10) ND (0.10) ND (0.10) ND (0.10) ND (0.10) ND (0.10) ND (0.10) ND (0.10) ND (0.10) ND (0.10) ND (0.10) ND (0.10) ND (0.10) ND (0.10) ND (0.10) ND (0.10) ND (0.10) ND (0.10) ND (0.10) ND (0.10)
Atrazine 3 1 NA µg/L 0.10 0.12 ND (0.10) ND (0.10) 0.15 0.16 0.17 ND (0.10) ND (0.10) ND (0.10) ND (0.10) ND (0.10) ND (0.10) ND (0.10) ND (0.10) ND (0.10) ND (0.10) ND (0.10) ND (0.10) ND (0.10) ND (0.10) ND (0.10) ND (0.10) ND (0.10) ND (0.10)
Benzo (a) pyrene 0.2 0.2 NA µg/L ND (0.10) ND (0.10) ND (0.10) ND (0.10) ND (0.10) ND (0.10) ND (0.10) ND (0.10) ND (0.10) ND (0.10) ND (0.10) ND (0.10) ND (0.10) ND (0.10) ND (0.10) ND (0.10) ND (0.10) ND (0.10) ND (0.10) ND (0.10) ND (0.10) ND (0.10) ND (0.10) ND (0.10) ND (0.10)
Bis(2-ethylhexyl)adipate 400 400 NA µg/L ND (5.0) ND (5.0) ND (5.0) ND (5.0) ND (5.0) ND (5.0) ND (5.0) ND (5.0) ND (5.0) ND (5.0) ND (5.0) ND (5.0) ND (5.0) ND (5.0) ND (5.0) ND (5.0) ND (5.0) ND (5.0) ND (5.0) ND (5.0) ND (5.0) ND (5.0) ND (5.0) ND (5.0) ND (5.0)
Bis(2-ethylhexyl)phthalate 6 4 NA µg/L ND (3.0) ND (3.0) ND (3.0) ND (3.0) ND (3.0) ND (3.0) ND (3.0) ND (3.0) ND (3.0) ND (3.0) ND (3.0) ND (3.0) ND (3.0) ND (3.0) ND (3.0) ND (3.0) ND (3.0) ND (3.0) ND (3.0) ND (3.0) ND (3.0) ND (3.0) ND (3.0) ND (3.0) ND (3.0)
Bromacil NA NA NA µg/L ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50)
Butachlor NA NA NA µg/L ND (0.10) ND (0.10) ND (0.10) ND (0.10) ND (0.10) ND (0.10) ND (0.10) ND (0.10) ND (0.10) ND (0.10) ND (0.10) ND (0.10) ND (0.10) ND (0.10) ND (0.10) ND (0.10) ND (0.10) ND (0.10) ND (0.10) ND (0.10) ND (0.10) ND (0.10) ND (0.10) ND (0.10) ND (0.10)
Captan NA NA NA µg/L ND (1.0) ND (1.0) ND (1.0) ND (1.0) ND (1.0) ND (1.0) ND (1.0) ND (1.0) ND (1.0) ND (1.0) ND (1.0) ND (1.0) ND (1.0) ND (1.0) ND (1.0) ND (1.0) ND (1.0) ND (1.0) ND (1.0) ND (1.0) ND (1.0) ND (1.0) ND (1.0) ND (1.0) ND (1.0)
Chloropropham NA NA NA µg/L ND (0.10) ND (0.10) ND (0.10) ND (0.10) ND (0.10) ND (0.10) ND (0.10) ND (0.10) ND (0.10) ND (0.10) ND (0.10) ND (0.10) ND (0.10) ND (0.10) ND (0.10) ND (0.10) ND (0.10) ND (0.10) ND (0.10) ND (0.10) ND (0.10) ND (0.10) ND (0.10) ND (0.10) ND (0.10)
Cyanazine NA NA NA µg/L ND (0.10) ND (0.10) ND (0.10) ND (0.10) ND (0.10) ND (0.10) ND (0.10) ND (0.10) ND (0.10) ND (0.10) ND (0.10) ND (0.10) ND (0.10) ND (0.10) ND (0.10) ND (0.10) ND (0.10) ND (0.10) ND (0.10) ND (0.10) ND (0.10) ND (0.10) ND (0.10) ND (0.10) ND (0.10)
Diazinon NA NA NA µg/L ND (0.10) ND (0.10) ND (0.10) ND (0.10) ND (0.10) ND (0.10) ND (0.10) ND (0.10) ND (0.10) ND (0.10) ND (0.10) ND (0.10) ND (0.10) ND (0.10) ND (0.10) ND (0.10) ND (0.10) ND (0.10) ND (0.10) ND (0.10) ND (0.10) ND (0.10) ND (0.10) ND (0.10) ND (0.10)
Dimethoate NA NA NA µg/L ND (0.20) ND (0.20) ND (0.20) ND (0.20) ND (0.20) ND (0.20) ND (0.20) ND (0.20) ND (0.20) ND (0.20) ND (0.20) ND (0.20) ND (0.20) ND (0.20) ND (0.20) ND (0.20) ND (0.20) ND (0.20) ND (0.20) ND (0.20) ND (0.20) ND (0.20) ND (0.20) ND (0.20) ND (0.20)
Diphenamid NA NA NA µg/L ND (0.10) ND (0.10) ND (0.10) ND (0.10) ND (0.10) ND (0.10) ND (0.10) ND (0.10) ND (0.10) ND (0.10) ND (0.10) ND (0.10) ND (0.10) ND (0.10) ND (0.10) ND (0.10) ND (0.10) ND (0.10) ND (0.10) ND (0.10) ND (0.10) ND (0.10) ND (0.10) ND (0.10) ND (0.10)
Disulfoton NA NA NA µg/L ND (0.10) ND (0.10) ND (0.10) ND (0.10) ND (0.10) ND (0.10) ND (0.10) ND (0.10) ND (0.10) ND (0.10) ND (0.10) ND (0.10) ND (0.10) ND (0.10) ND (0.10) ND (0.10) ND (0.10) ND (0.10) ND (0.10) ND (0.10) ND (0.10) ND (0.10) ND (0.10) ND (0.10) ND (0.10)
EPTC NA NA NA µg/L ND (0.10) ND (0.10) ND (0.10) ND (0.10) ND (0.10) ND (0.10) ND (0.10) ND (0.10) ND (0.10) ND (0.10) ND (0.10) ND (0.10) ND (0.10) ND (0.10) ND (0.10) ND (0.10) ND (0.10) ND (0.10) ND (0.10) ND (0.10) ND (0.10) ND (0.10) ND (0.10) ND (0.10) ND (0.10)
Metachlor NA NA NA µg/L ND (0.10) ND (0.10) ND (0.10) ND (0.10) ND (0.10) ND (0.10) ND (0.10) ND (0.10) ND (0.10) ND (0.10) ND (0.10) ND (0.10) ND (0.10) ND (0.10) ND (0.10) ND (0.10) ND (0.10) ND (0.10) ND (0.10) ND (0.10) ND (0.10) ND (0.10) ND (0.10) ND (0.10) ND (0.10)
Metribuzin NA NA NA µg/L ND (0.10) ND (0.10) ND (0.10) ND (0.10) ND (0.10) ND (0.10) ND (0.10) ND (0.10) ND (0.10) ND (0.10) ND (0.10) ND (0.10) ND (0.10) ND (0.10) ND (0.10) ND (0.10) ND (0.10) ND (0.10) ND (0.10) ND (0.10) ND (0.10) ND (0.10) ND (0.10) ND (0.10) ND (0.10)
Molinate NA 20 NA µg/L ND (0.10) ND (0.10) ND (0.10) ND (0.10) ND (0.10) ND (0.10) ND (0.10) ND (0.10) ND (0.10) ND (0.10) ND (0.10) ND (0.10) ND (0.10) ND (0.10) ND (0.10) ND (0.10) ND (0.10) ND (0.10) ND (0.10) ND (0.10) ND (0.10) ND (0.10) ND (0.10) ND (0.10) ND (0.10)
Prometon NA NA NA µg/L ND (0.10) ND (0.10) ND (0.10) ND (0.10) ND (0.10) ND (0.10) ND (0.10) ND (0.10) ND (0.10) ND (0.10) ND (0.10) ND (0.10) ND (0.10) ND (0.10) ND (0.10) ND (0.10) ND (0.10) ND (0.10) ND (0.10) ND (0.10) ND (0.10) ND (0.10) ND (0.10) ND (0.10) ND (0.10)
Prometryn NA NA NA µg/L ND (0.10) ND (0.10) ND (0.10) ND (0.10) ND (0.10) ND (0.10) ND (0.10) ND (0.10) ND (0.10) ND (0.10) ND (0.10) ND (0.10) ND (0.10) ND (0.10) ND (0.10) ND (0.10) ND (0.10) ND (0.10) ND (0.10) ND (0.10) ND (0.10) ND (0.10) ND (0.10) ND (0.10) ND (0.10)
Simazine 4 4 NA µg/L ND (0.10) ND (0.10) ND (0.10) ND (0.10) ND (0.10) ND (0.10) ND (0.10) ND (0.10) ND (0.10) ND (0.10) ND (0.10) ND (0.10) ND (0.10) ND (0.10) ND (0.10) ND (0.10) ND (0.10) ND (0.10) ND (0.10) ND (0.10) ND (0.10) ND (0.10) ND (0.10) ND (0.10) ND (0.10)
Terbacil NA NA NA µg/L ND (2.0) ND (2.0) ND (2.0) ND (2.0) ND (2.0) ND (2.0) ND (2.0) ND (2.0) ND (2.0) ND (2.0) ND (2.0) ND (2.0) ND (2.0) ND (2.0) ND (2.0) ND (2.0) ND (2.0) ND (2.0) ND (2.0) ND (2.0) ND (2.0) ND (2.0) ND (2.0) ND (2.0) ND (2.0)
Thiobencarb NA 1



a NA µg/L ND (0.10) ND (0.10) ND (0.10) ND (0.10) ND (0.10) ND (0.10) ND (0.10) ND (0.10) ND (0.10) ND (0.10) ND (0.10) ND (0.10) ND (0.10) ND (0.10) ND (0.10) ND (0.10) ND (0.10) ND (0.10) ND (0.10) ND (0.10) ND (0.10) ND (0.10) ND (0.10) ND (0.10) ND (0.10)
Trithion NA NA NA µg/L ND (0.10) ND (0.10) ND (0.10) ND (0.10) ND (0.10) ND (0.10) ND (0.10) ND (0.10) ND (0.10) ND (0.10) ND (0.10) ND (0.10) ND (0.10) ND (0.10) ND (0.10) ND (0.10) ND (0.10) ND (0.10) ND (0.10) ND (0.10) ND (0.10) ND (0.10) ND (0.10) ND (0.10) ND (0.10)



VOCs (EPA 524.2)
1,1,1,2-Tetrachloroethane NA NA NA µg/L ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50)
1,1,1-Trichloroethane 200 NA NA µg/L ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50)
1,1,2,2-Tetrachloroethane 1 NA NA µg/L ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50)
1,1,2-Trichloroethane 3 NA NA µg/L ND (0.50) 1.3 ND (0.50) ND (0.50) 1.6 0.99 ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50)
1,1-Dichloroethane 5 NA NA µg/L 14 30 1.5 1.9 33 18 9.1 ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) 0.75 0.64 ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) 0.64 ND (0.50) ND (0.50)
1,1-Dichloroethene 6 NA NA µg/L 81 380 14 19 270 56 74 1.7 1.7 1.8 ND (0.50) ND (0.50) 2.9 4.7 1.2 1.1 ND (0.50) ND (0.50) ND (0.50) 2.5 ND (0.50) 1.4 5.0 0.91 ND (0.50)
1,1-Dichloropropene NA NA NA µg/L ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50)
1,2,3-Trichlorobenzene NA NA NA µg/L ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50)
1,2,3-Trichloropropane (123-TCP) NA NA NA µg/L ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50)
1,2,4-Trichlorobenzene 70 NA NA µg/L ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50)
1,2,4-Trimethylbenzene NA NA NA µg/L ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50)
1,2-Dichloroethane 0.5 NA NA µg/L ND (0.50) 1.6 ND (0.50) ND (0.50) 1.6 0.59 ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50)
1,2-Dichloropropane 5 NA NA µg/L ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50)
1,3,5-Trimethylbenzene NA NA NA µg/L ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50)
1,3-Dichloropropane NA NA NA µg/L ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50)
1,3-Dichloropropene, Total 0.5 NA NA µg/L ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50)
2,2-Dichloropropane NA NA NA µg/L ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50)
2-Butanone (MEK) NA NA NA µg/L ND (5.0) ND (5.0) ND (5.0) ND (5.0) ND (5.0) ND (5.0) ND (5.0) ND (5.0) ND (5.0) ND (5.0) ND (5.0) ND (5.0) ND (5.0) ND (5.0) ND (5.0) ND (5.0) ND (5.0) ND (5.0) ND (5.0) ND (5.0) ND (5.0) ND (5.0) ND (5.0) ND (5.0) ND (5.0)
2-Chloroethyl vinyl ether NA NA NA µg/L ND (1.0) ND (1.0) ND (1.0) ND (1.0) ND (1.0) ND (1.0) ND (1.0) ND (1.0) ND (1.0) ND (1.0) ND (1.0) ND (1.0) ND (1.0) ND (1.0) ND (1.0) ND (1.0) ND (1.0) ND (1.0) ND (1.0) ND (1.0) ND (1.0) ND (1.0) ND (1.0) ND (1.0) ND (1.0)
2-Chlorotoluene NA NA NA µg/L ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50)
2-Hexanone NA NA NA µg/L ND (5.0) ND (5.0) ND (5.0) ND (5.0) ND (5.0) ND (5.0) ND (5.0) ND (5.0) ND (5.0) ND (5.0) ND (5.0) ND (5.0) ND (5.0) ND (5.0) ND (5.0) ND (5.0) ND (5.0) ND (5.0) ND (5.0) ND (5.0) ND (5.0) ND (5.0) ND (5.0) ND (5.0) ND (5.0)
4-Chlorotoluene NA NA NA µg/L ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50)
4-Methyl-2-pentanone (MIBK) NA NA NA µg/L ND (5.0) ND (5.0) ND (5.0) ND (5.0) ND (5.0) ND (5.0) ND (5.0) ND (5.0) ND (5.0) ND (5.0) ND (5.0) ND (5.0) ND (5.0) ND (5.0) ND (5.0) ND (5.0) ND (5.0) ND (5.0) ND (5.0) ND (5.0) ND (5.0) ND (5.0) ND (5.0) ND (5.0) ND (5.0)
Benzene 1 NA NA µg/L ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50)
Bromobenzene NA NA NA µg/L ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50)
Bromochloromethane NA NA NA µg/L ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50)
Bromodichloromethane 100 NA NA µg/L ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50)
Bromoform 100 NA NA µg/L ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50)
Bromomethane NA NA µg/L ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50)
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Table 1



December 2013 and January 2014



Baseline Water Quality Sampling Results



Puente Valley Operable Unit Shallow Zone



Los Angeles County, California



Sample Date 12/16/2013 12/16/2013 12/17/2013 12/17/2013 12/17/2013 12/19/2013 12/18/2013 1/6/2014 1/6/2014 1/6/2014 1/6/2014 1/10/2014 1/7/2014 1/7/2014 1/7/2014 1/7/2014 1/7/2014 1/8/2014 1/8/2014 1/8/2014 1/8/2014 1/9/2014 1/9/2014 1/9/2014 1/9/2014



MW8-1D MW8-2A MW8-2B MW8-2DMW8-2CS-07S-06 S-09S-05



Federal California



BPO



(Basin Plan



Objectives)



Regulatory Levels



P-1LM P-1LP-1UMMW8-3A MW8-3B MW8-3C MW8-3D P-1UMW8-1B MW8-1CS-11S-10 MW8-1AAnalyte Units



Carbon tetrachloride 0.5 NA NA µg/L ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) 0.75 0.55 0.57 ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) 0.57 ND (0.50) ND (0.50)
Chlorobenzene 70 NA NA µg/L ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50)
Chloroethane NA NA NA µg/L ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50)
Chloroform 100 NA NA µg/L 0.99 1.5 ND (0.50) ND (0.50) 1.2 0.86 0.76 ND (0.50) ND (0.50) ND (0.50) 0.79 ND (0.50) ND (0.50) 0.60 3.7 3.7 ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) 0.50 2.1 ND (0.50)
Chloromethane NA NA NA µg/L ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50)
cis-1,2-Dichloroethene 6 NA NA µg/L 13 10 1.2 3.0 15 4.0 6.0 ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) 1.0 0.92 ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) 0.87 ND (0.50) ND (0.50)
cis-1,3-Dichloropropene NA NA NA µg/L ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50)
Dibromochloromethane 100 NA NA µg/L ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50)
Dibromomethane NA NA NA µg/L ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50)
Dichlorodifluoromethane (Freon 12) NA NA NA µg/L ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) 0.86 ND (0.50) ND (0.50)
Di-isopropyl Ether (DIPE) NA NA NA µg/L ND (2.0) ND (2.0) ND (2.0) ND (2.0) ND (2.0) ND (2.0) ND (2.0) ND (2.0) ND (2.0) ND (2.0) ND (2.0) ND (2.0) ND (2.0) ND (2.0) ND (2.0) ND (2.0) ND (2.0) ND (2.0) ND (2.0) ND (2.0) ND (2.0) ND (2.0) ND (2.0) ND (2.0) ND (2.0)
Ethyl tert-Butyl Ether (ETBE) NA NA NA µg/L ND (2.0) ND (2.0) ND (2.0) ND (2.0) ND (2.0) ND (2.0) ND (2.0) ND (2.0) ND (2.0) ND (2.0) ND (2.0) ND (2.0) ND (2.0) ND (2.0) ND (2.0) ND (2.0) ND (2.0) ND (2.0) ND (2.0) ND (2.0) ND (2.0) ND (2.0) ND (2.0) ND (2.0) ND (2.0)
Ethylbenzene 700 NA NA µg/L ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) 0.51 ND (0.50) ND (0.50) 0.50 ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) 0.51 0.52
Freon 113 1200 NA NA µg/L ND (5.0) ND (5.0) ND (5.0) ND (5.0) ND (5.0) ND (5.0) ND (5.0) ND (5.0) ND (5.0) ND (5.0) ND (5.0) ND (5.0) ND (5.0) ND (5.0) ND (5.0) ND (5.0) ND (5.0) ND (5.0) ND (5.0) ND (5.0) ND (5.0) ND (5.0) ND (5.0) ND (5.0) ND (5.0)
Hexachlorobutadiene NA NA NA µg/L ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50)
Isopropylbenzene NA NA NA µg/L ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50)
m,p-Xylenes NA NA NA µg/L ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50)
m-Dichlorobenzene 600 NA NA µg/L ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50)
Methylene chloride 5 NA NA µg/L ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50)
Methyl-tert-butyl Ether (MTBE) 13 NA NA µg/L ND (2.0) ND (2.0) ND (2.0) ND (2.0) ND (2.0) ND (2.0) ND (2.0) ND (2.0) ND (2.0) ND (2.0) ND (2.0) ND (2.0) ND (2.0) ND (2.0) ND (2.0) ND (2.0) ND (2.0) ND (2.0) ND (2.0) ND (2.0) ND (2.0) ND (2.0) ND (2.0) ND (2.0) ND (2.0)
Naphthalene NA NA NA µg/L ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50)
n-Butylbenzene NA NA NA µg/L ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50)
n-Propylbenzene NA NA NA µg/L ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50)
o-Dichlorobenzene 600 NA NA µg/L ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50)
o-Xylene NA NA NA µg/L ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50)
p-Dichlorobenzene 5 NA NA µg/L ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50)
p-Isopropyltoluene NA NA NA µg/L ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50)
sec-Butylbenzene NA NA NA µg/L ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50)
Styrene 100 NA NA µg/L ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50)
tert-Amyl Methyl Ether (TAME) NA NA NA µg/L ND (2.0) ND (2.0) ND (2.0) ND (2.0) ND (2.0) ND (2.0) ND (2.0) ND (2.0) ND (2.0) ND (2.0) ND (2.0) ND (2.0) ND (2.0) ND (2.0) ND (2.0) ND (2.0) ND (2.0) ND (2.0) ND (2.0) ND (2.0) ND (2.0) ND (2.0) ND (2.0) ND (2.0) ND (2.0)
tert-Butylbenzene NA NA NA µg/L ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50)
Tetrachloroethene 5 NA NA µg/L 46 36 4.2 11 44 20 30 4.3 4.8 4.8 ND (0.50) 0.71 19 15 1.5 1.8 ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) 5.6 10 1.3 ND (0.50)
Toluene 150 NA NA µg/L 7.8 ND (0.50) 7.7 ND (0.50) ND (0.50) 0.57 ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50)
trans-1,2-Dichloroethene 10 NA NA µg/L 0.91 ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50)
trans-1,3-Dichloropropene NA NA NA µg/L ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50)
Trichloroethene 5 NA NA µg/L 180 440 29 39 260 120 75 7.1 6.9 11 2.1 ND (0.50) 13 34 1.8 2.0 ND (0.50) ND (0.50) ND (0.50) 7.7 0.60 6.4 18 6.2 ND (0.50)
Trichlorofluoromethane (Freon 11) 150 NA NA µg/L 1.2 2.0 ND (0.50) 0.59 0.91 ND(0.50) 0.50 ND(0.50) ND(0.50) ND(0.50) ND (0.50) ND(0.50) ND(0.50) ND(0.50) ND(0.50) ND(0.50) ND(0.50) ND(0.50) ND(0.50) ND(0.50) ND(0.50) ND(0.50) ND(0.50) ND(0.50) ND(0.50)
Trihalomethanes, Total NA NA NA µg/L ND (2.0) ND (2.0) ND (2.0) ND (2.0) ND (2.0) ND (2.0) ND (2.0) ND (2.0) ND (2.0) ND (2.0) ND (2.0) ND (2.0) ND (2.0) ND (2.0) 3.7 3.7 ND (2.0) ND (2.0) ND (2.0) ND (2.0) ND (2.0) ND (2.0) ND (2.0) 2.1 ND (2.0)
Vinyl chloride 0.5 NA NA µg/L ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50)
Xylenes, Total 1,750 NA NA µg/L ND (1.0) ND (1.0) ND (1.0) ND (1.0) ND (1.0) ND (1.0) ND (1.0) ND (1.0) ND (1.0) ND (1.0) ND (1.0) ND (1.0) ND (1.0) ND (1.0) ND (1.0) ND (1.0) ND (1.0) ND (1.0) ND (1.0) ND (1.0) ND (1.0) ND (1.0) ND (1.0) ND (1.0) ND (1.0)



Notes:
µg/L - micrograms per liter
mg/L - milligrams per liter
pCi/L - picocuries per liter
pg/L - picogram per liter
ND (1.0) - Not detected at analytical reporting limit
U (1.0) - Not detected at minimum detectable limit
VOCs - Volatile Organic Compounds
MCL - Maximum Contaminant Level



Duplicate Data



Exceeds Regulatory Level



Radioactivity data does not include error when compared to regulatory levels
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Table 2



2012-2014 Hexavalent Chromium Sampling Summary



Puente Valley Operable Unit Shallow Zone



Los Angeles County, California



May-2012 Dec-2012 Sep-2013 Dec-2013 Jan-2014 Number of



times sampled



in



2012-2014
MW6-18 (LCW-04) S S S NS NS 3



MW6-19 (LCW-05) NS S NS NS NS 1



MW-17D (LCW-08) NS S NS NS NS 1



MW-15 (LCW-10) NS S NS NS NS 1



MP20-4 NS S NS NS NS 1



MP20-5 NS S NS NS NS 1



MP21-6 NS S NS NS NS 1



MW-01A NS* NS* NS* NS* NS* 0



MW-01B NS S NS NS NS 1



MW-02 NS* NS* NS* NS* NS* 0



MW-03 NS S NS NS NS 1



MW-05 NS S NS NS NS 1



MW-06 NS S NS NS NS 1



MW-08 NS S NS NS NS 1



MW-09 NS S NS NS NS 1



MW-10 NS S NS NS NS 1



MW-11 NS S NS NS NS 1



MW-12 NS S NS NS NS 1



MW-13 NS* NS* NS* NS* NS* 0



MW-14 NS* NS* NS* NS* NS* 0



MW-16D NS S NS NS NS 1



MW-16S NS* NS* NS* NS* NS* 0



MW-17S NS* NS* NS* NS* NS* 0



MW-18D NS S NS NS NS 1



MW-18S NS S NS NS NS 1



MW6-09 NS S NS NS NS 1



MW6-10 NS S NS NS NS 1



MW6-11 NS S NS NS NS 1



MW6-12 NS S NS NS NS 1



MW6-13 S S S NS NS 3



MW6-15 S S S NS NS 3



MW6-16 NS S NS NS NS 1



MW6-17 S S S NS NS 3



MW-6-17i NS S NS NS NS 1



MW6-20A S NS NS NS NS 1



MW6-20B S NS NS NS NS 1



MW6-21 NS NS S NS NS 1



MW6-35 NS S NS NS NS 1



MW6-36 NS S NS NS NS 1



MW6-37 NS* NS* NS* NS* NS* 0



Well



Sampling
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Table 2



2012-2014 Hexavalent Chromium Sampling Summary



Puente Valley Operable Unit Shallow Zone



Los Angeles County, California



May-2012 Dec-2012 Sep-2013 Dec-2013 Jan-2014 Number of



times sampled



in



2012-2014



Well



Sampling



MW6-44 NS S NS NS NS 1



MW6-45 NS S NS NS NS 1



MW6-61 S NS NS NS NS 1



MW6-62 NS S NS NS NS 1



MW6-63 NS S NS NS NS 1



MW6-64 NS S NS NS NS 1



MW6-65 S NS NS NS NS 1



MW6-71 NS S NS NS NS 1



MW-D1 S NS NS NS NS 1



MW-D2 S NS NS NS NS 1



OP-MW-1 NS S NS NS NS 1



OP-MW-2 S NS NS NS NS 1



OP-MW-4 NS S NS NS NS 1



OP-MW-6 S NS NS NS NS 1



MW-07 (SW-01) NS S NS NS NS 1



MW-19 (SW-02) NS S NS NS NS 1



MW6-14 (SW-03) S S S NS NS 3



SW-04 S NS NS NS NS 1



SW-05 S NS NS NS NS 1



VCW-01 S NS NS NS NS 1



VCW-02 S NS NS NS NS 1



VCW-03 S NS NS NS NS 1



VCW-06 S NS NS NS NS 1



VCW-07 S NS NS NS NS 1



VCW-09 S NS NS NS NS 1



P1-U NA NA NS NS S 1



P1-UM NA NA NS NS S 1



P1-LM NA NA NS NS S 1



P1-L NA NA NS NS S 1



MW8-1A NA NA NS NS S 1



MW8-1B NA NA NS NS S 1



MW8-1C NA NA NS NS S 1



MW8-1D NA NA NS NS S 1



MW8-2A NA NA NS NS S 1



MW8-2B NA NA NS NS S 1



MW8-2C NA NA NS NS S 1



MW8-2D NA NA NS NS S 1



MW8-3A NA NA NS NS S 1



MW8-3B NA NA NS NS S 1



MW8-3C NA NA NS NS S 1
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Table 2



2012-2014 Hexavalent Chromium Sampling Summary



Puente Valley Operable Unit Shallow Zone



Los Angeles County, California



May-2012 Dec-2012 Sep-2013 Dec-2013 Jan-2014 Number of



times sampled



in



2012-2014



Well



Sampling



MW8-3D NA NA NS NS S 1



S-02A NS NS NS NS NS 0



S-02B NS NS NS NS NS 0



S-03 NS NS NS NS NS 0



S-05 NS NS NS S NS 1



S-06 NS NS NS S NS 1



S-07 NS NS NS S NS 1



S-09 NS NS NS S NS 1



S-10 NS NS NS S NS 1



S-11 NS NS NS S NS 1



Note:



S = sampled



NS = not sampled



NS* = not sampled (well dry)



NA = not applicable (well wasn't installed)
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Table 3



Request for Analysis Table



Groundwater Monitoring First Half 2014



Puente Valley Operable Unit Shallow Zone



Los Angeles County, California



VOCs 1,4-dioxane Perchlorate
1



Cr VI Boron



Total Dissolved



Solids



Carbonate and



Bicarbonate



Anions



(Cl
-
,NO2



-
, F



-
, NO3



-
, SO4



2-



)



Dissolved



Cations



(Na
+
, K



+
, Mg



2+
,



Ca
2+



)



CAM 17



Metals, total



**



Total



Extractable



Petroleum



Hydrocarbons Perchlorate



Metals,



dissolved



Dioxins and



Furans Methane



USEPA 8260B 8270C SIM



USEPA 331



(low level



0.10 ug/l)



USEPA 218.6



(low level 0.020



ug/l) USEPA 200.8 SM 18 2540C SM 2320 B USEPA 300 EPA 6010B



USEPA



6010B



/7470A USEPA 8015 USEPA 314.0



USEPA



6010B



/7470A EPA 8290 RSK 175



Accutest Accutest Weck Weck Weck Accutest Accutest Accutest Accutest Accutest Accutest Accutest Accutest Maxxam Accutest



HCI to pH <2,



chill to 4C, no



headspace chill to 4C



Sterile Field



Filtration (0.2 μm)



Chill to 4° C



Buffer solution



(NH4)2SO4



pH 9.3-9.7,



Chill to 4° C



HNO3,



Chill to 4° C Chill to 4° C Chill to 4° C Chill to 4° C



Field Filter



(0.45 μm)



HNO3



Chill to 4° C



HNO3



Chill to 4° C Chill to 4° C Chill to 4C



Field Filter



(0.45 μm)



HNO3



Chill to 4° C Chill to 4° C



HCI to pH <2,



chill to 4C, no



headspace



14 days 7 days 28 days 24 hr 6 months 7 days 14 days 28 days /48hr 28 days 28 days 7 days 28 days 28 days 1 year 14 days



Well Number



Well Screen



Interval (ft bgs)



Sampling



Method



Dedicated



Pump Schedule



Monitoring



Zone
2



Rationale



3x40 mL glass



VOA vial 2x1L Amber



1x125 mL



poly bottle



1x40mL



glass



1x250mL



poly bottle



1x250mL



poly bottle



1x250mL



poly bottle



2x1L



Amber



1x250 mL



poly bottle



1x250mL



poly bottle



2x1L



Amber



3x40 mL glass



VOA vial



WELL SAMPLES



MW-17D 92-102 HS NA Week 1 SZ



MOV, SZ, Middle Plume Compliance well monitor



lateral COC migration X X NA X NA NA NA NA NA NA NA NA NA NA NA



MW-15 88-98 HS NA Week 1 SZ



MOV SZ, West Plume Compliance well



monitor lateral COC migration X X NA X NA NA NA NA NA NA NA NA NA NA NA



MW-06 85-95 HS NA Week 1 SZ MOV SZ monitoring X X NA X NA NA NA NA NA NA NA NA NA NA NA



MW6-18 215-225 LF 2" Week 1 SZ



MOV SZ, East Plume Compliance well



monitor lateral migration X X NA X NA NA NA NA NA NA NA NA NA NA NA



MW-08 88-98 HS NA Week 1 SZ MOV SZ monitoring X X NA X NA NA NA NA NA NA NA NA NA NA NA



MW-12 145-160 HS NA Week 1 SZ MOV SZ monitoring X X NA X NA NA NA NA NA NA NA NA NA NA NA



MW6-15 177-197 LF 2" Week 1 SZ MOV SZ X X NA X NA NA NA NA NA NA NA NA NA NA NA



MW-11 160-175 HS NA Week 1 SZ MOV SZ monitoring X X NA X NA NA NA NA NA NA NA NA NA NA NA



MW-17S 52-72 HS NA Week 1 SZ MOV SZ monitoring X X NA X NA NA NA NA NA NA NA NA NA NA NA



MW-18D 87-97 HS NA Week 1 SZ MOV SZ monitoring X X NA X NA NA NA NA NA NA NA NA NA NA NA



MW-18S 52-72 HS NA Week 1 SZ MOV SZ monitoring X X NA X NA NA NA NA NA NA NA NA NA NA NA



MW6-11 145-165 HS NA Week 1 SZ MOV SZ monitoring X X NA X NA NA NA NA NA NA NA NA NA NA NA



MW-02 50-70 HS NA Week 1 SZ MOV SZ monitoring X X NA X NA NA NA NA NA NA NA NA NA NA NA



MW6-16 175-185 LF 2" Week 1 SZ MOV SZ monitoring X X NA X NA NA NA NA NA NA NA NA NA NA NA



MW-16D 88-98 HS NA Week 1 SZ MOV SZ monitoring X X NA X NA NA NA NA NA NA NA NA NA NA NA



MW-16S 50-70 HS NA Week 1 SZ MOV SZ monitoring X X NA X NA NA NA NA NA NA NA NA NA NA NA



MW6-20A 65-75 HS NA Week 1 SZ



Westermost plume well



monitor downgradient conditions X X NA X NA NA NA NA NA NA NA NA NA NA NA



MW6-20B 130-140 HS NA Week 1 SZ



Westermost plume well



monitor downgradient conditions X X NA X NA NA NA NA NA NA NA NA NA NA NA



OP-MW-01 39-69 HS NA Week 1 SZ Westermost plume monitoring X X NA X NA NA NA NA NA NA NA NA NA NA NA



OP-MW-02 39-69 HS NA Week 1 SZ Westermost plume monitoring X X NA X NA NA NA NA NA NA NA NA NA NA NA



OP-MW-04 65-85 HS NA Week 1 SZ Westermost plume monitoring X X NA X NA NA NA NA NA NA NA NA NA NA NA



OP-MW-06 70-90 HS NA Week 1 SZ Westermost plume monitoring X X NA X NA NA NA NA NA NA NA NA NA NA NA



MW-01A 45-65 HS NA Week 1 SZ MOV SZ monitoring X X NA X NA NA NA NA NA NA NA NA NA NA NA



MW-01B 85-95 HS NA Week 1 SZ MOV SZ monitoring X X NA X NA NA NA NA NA NA NA NA NA NA NA



MW-09 89-93 HS NA Week 1 SZ MOV SZ monitoring X X NA X NA NA NA NA NA NA NA NA NA NA NA



MW6-9 130-150 LF 2" Week 1 SZ MOV SZ monitoring X X NA X NA NA NA NA NA NA NA NA NA NA NA



MW-19 87-97 HS NA Week 1 SZ



MOV SZ , East Plume Sentinel well provides



advanced warning of plume conditions X X NA X NA NA NA NA NA NA NA NA NA NA NA



VCW-03 215-225 HS NA Week 1 SZ



MOV SZ , East Plume Compliance well



monitors vertical migration X X NA X NA NA NA NA NA NA NA NA NA NA NA



MW6-19 142-152 HS NA Week 1 SZ



MOV SZ ,East Plume Compliance well



monitors lateral COC migration X X NA X NA NA NA NA NA NA NA NA NA NA NA



MW6-35 215-230 3 casing vol 4" Week 2 SZ MOV SZ monitoring X X NA X NA NA NA NA NA NA NA NA NA NA NA



MW6-36 80-95 HS NA Week 2 SZ MOV SZ monitoring X X NA X NA NA NA NA NA NA NA NA NA NA NA



MW6-37 40-55 HS NA Week 2 SZ MOV SZ monitoring X X NA X NA NA NA NA NA NA NA NA NA NA NA



MW-6-44 322-332 3 casing vol 4" Week 2 IZ Mid-Valley DZ monitoring X X X NA NA NA NA NA NA NA NA NA NA NA NA



MW-6-45 224-234 HS NA Week 2 IZ Mid-Valley IZ monitoring X X X NA NA NA NA NA NA NA NA NA NA NA NA



Analytical Method



Preservatives



Holding Time



1 x 1L poly bottle



Analytes



Laboratory ***



J:\UTC\PVOU\2014\GW Monitoring\1st half 2014 Work Plan\March 27 Revision\Tables\Table 3 RFA Page 1 of 12











Table 3



Request for Analysis Table



Groundwater Monitoring First Half 2014



Puente Valley Operable Unit Shallow Zone



Los Angeles County, California



Well Number



Well Screen



Interval (ft bgs)



Sampling



Method



Dedicated



Pump Schedule



Monitoring



Zone
2



Rationale



WELL SAMPLES



MW-17D 92-102 HS NA Week 1 SZ



MOV, SZ, Middle Plume Compliance well monitor



lateral COC migration



MW-15 88-98 HS NA Week 1 SZ



MOV SZ, West Plume Compliance well



monitor lateral COC migration



MW-06 85-95 HS NA Week 1 SZ MOV SZ monitoring



MW6-18 215-225 LF 2" Week 1 SZ



MOV SZ, East Plume Compliance well



monitor lateral migration



MW-08 88-98 HS NA Week 1 SZ MOV SZ monitoring



MW-12 145-160 HS NA Week 1 SZ MOV SZ monitoring



MW6-15 177-197 LF 2" Week 1 SZ MOV SZ



MW-11 160-175 HS NA Week 1 SZ MOV SZ monitoring



MW-17S 52-72 HS NA Week 1 SZ MOV SZ monitoring



MW-18D 87-97 HS NA Week 1 SZ MOV SZ monitoring



MW-18S 52-72 HS NA Week 1 SZ MOV SZ monitoring



MW6-11 145-165 HS NA Week 1 SZ MOV SZ monitoring



MW-02 50-70 HS NA Week 1 SZ MOV SZ monitoring



MW6-16 175-185 LF 2" Week 1 SZ MOV SZ monitoring



MW-16D 88-98 HS NA Week 1 SZ MOV SZ monitoring



MW-16S 50-70 HS NA Week 1 SZ MOV SZ monitoring



MW6-20A 65-75 HS NA Week 1 SZ



Westermost plume well



monitor downgradient conditions



MW6-20B 130-140 HS NA Week 1 SZ



Westermost plume well



monitor downgradient conditions



OP-MW-01 39-69 HS NA Week 1 SZ Westermost plume monitoring



OP-MW-02 39-69 HS NA Week 1 SZ Westermost plume monitoring



OP-MW-04 65-85 HS NA Week 1 SZ Westermost plume monitoring



OP-MW-06 70-90 HS NA Week 1 SZ Westermost plume monitoring



MW-01A 45-65 HS NA Week 1 SZ MOV SZ monitoring



MW-01B 85-95 HS NA Week 1 SZ MOV SZ monitoring



MW-09 89-93 HS NA Week 1 SZ MOV SZ monitoring



MW6-9 130-150 LF 2" Week 1 SZ MOV SZ monitoring



MW-19 87-97 HS NA Week 1 SZ



MOV SZ , East Plume Sentinel well provides



advanced warning of plume conditions



VCW-03 215-225 HS NA Week 1 SZ



MOV SZ , East Plume Compliance well



monitors vertical migration



MW6-19 142-152 HS NA Week 1 SZ



MOV SZ ,East Plume Compliance well



monitors lateral COC migration



MW6-35 215-230 3 casing vol 4" Week 2 SZ MOV SZ monitoring



MW6-36 80-95 HS NA Week 2 SZ MOV SZ monitoring



MW6-37 40-55 HS NA Week 2 SZ MOV SZ monitoring



MW-6-44 322-332 3 casing vol 4" Week 2 IZ Mid-Valley DZ monitoring



MW-6-45 224-234 HS NA Week 2 IZ Mid-Valley IZ monitoring



Analytical Method



Preservatives



Holding Time



Analytes



Laboratory ***



Dissolved



Carbon Dioxide Iron VOCs -DW



Chemical



Oxygen



Demand



Biological



Oxygen Demand PCBs Fumigants Ammonia Orthophosphate Endothall Glyphosate



Chloronated



Herbicides



Carbamates and



Urea Pesticides



Diquat and



Paraquat



RSK 175 EPA 200.7 EPA 524.2 HACH 8000 SM 5210B EPA 508 EPA 504.1



SM 18



4500NH3F/G SM 18 4500PE EPA 548.1 547 515.3 531.1 549.2



Accutest Accutest Weck Accutest Alpha Weck Weck Accutest Accutest Accutest Accutest Accutest Accutest Accutest



Chill to 4° C



HNO3,



Chill to 4° C



HCI to pH <2,



chill to 4C, no



headspace



H2SO4



Chill to 4° C Chill to 4° C Chill to 4° C Chill to 4° C



H2SO4



Chill to 4° C



Field Filter Chill to



4° C Chill to 4° C Chill to 4° C Chill to 4° C MCAA Chill to 4° C



14 days 6 months 14 days 28 days 48hr 7 days 14 days 28 days 48 hr 7 days 14 days 14 days 28 days 7 days



3x40 mL glass



VOA vial



1x250mL



poly bottle



3x40 mL glass



VOA vial



2x40 mL glass



VOA vial



1x1L



poly bottle



2x1L



Amber



2x40 mL



Glass



1x250mL



poly bottle



1 x 500 mL poly



bottle



1x250 mL



Amber Glass



2x40 mL



Amber Glass



1 x 250 mL



Amber Glass 2 x 40 ml Glass



1x1L HDPE



Amber



NA NA NA NA NA NA NA NA NA NA NA NA NA NA



NA NA NA NA NA NA NA NA NA NA NA NA NA NA



NA NA NA NA NA NA NA NA NA NA NA NA NA NA



NA NA NA NA NA NA NA NA NA NA NA NA NA NA



NA NA NA NA NA NA NA NA NA NA NA NA NA NA



NA NA NA NA NA NA NA NA NA NA NA NA NA NA



NA NA NA NA NA NA NA NA NA NA NA NA NA NA



NA NA NA NA NA NA NA NA NA NA NA NA NA NA



NA NA NA NA NA NA NA NA NA NA NA NA NA NA



NA NA NA NA NA NA NA NA NA NA NA NA NA NA



NA NA NA NA NA NA NA NA NA NA NA NA NA NA



NA NA NA NA NA NA NA NA NA NA NA NA NA NA



NA NA NA NA NA NA NA NA NA NA NA NA NA NA



NA NA NA NA NA NA NA NA NA NA NA NA NA NA



NA NA NA NA NA NA NA NA NA NA NA NA NA NA



NA NA NA NA NA NA NA NA NA NA NA NA NA NA



NA NA NA NA NA NA NA NA NA NA NA NA NA NA



NA NA NA NA NA NA NA NA NA NA NA NA NA NA



NA NA NA NA NA NA NA NA NA NA NA NA NA NA



NA NA NA NA NA NA NA NA NA NA NA NA NA NA



NA NA NA NA NA NA NA NA NA NA NA NA NA NA



NA NA NA NA NA NA NA NA NA NA NA NA NA NA



NA NA NA NA NA NA NA NA NA NA NA NA NA NA



NA NA NA NA NA NA NA NA NA NA NA NA NA NA



NA NA NA NA NA NA NA NA NA NA NA NA NA NA



NA NA NA NA NA NA NA NA NA NA NA NA NA NA



NA NA NA NA NA NA NA NA NA NA NA NA NA NA



NA NA NA NA NA NA NA NA NA NA NA NA NA NA



NA NA NA NA NA NA NA NA NA NA NA NA NA NA



NA NA NA NA NA NA NA NA NA NA NA NA NA NA



NA NA NA NA NA NA NA NA NA NA NA NA NA NA



NA NA NA NA NA NA NA NA NA NA NA NA NA NA



NA NA NA NA NA NA NA NA NA NA NA NA NA NA



NA NA NA NA NA NA NA NA NA NA NA NA NA NA
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Table 3



Request for Analysis Table



Groundwater Monitoring First Half 2014



Puente Valley Operable Unit Shallow Zone



Los Angeles County, California



Well Number



Well Screen



Interval (ft bgs)



Sampling



Method



Dedicated



Pump Schedule



Monitoring



Zone
2



Rationale



WELL SAMPLES



MW-17D 92-102 HS NA Week 1 SZ



MOV, SZ, Middle Plume Compliance well monitor



lateral COC migration



MW-15 88-98 HS NA Week 1 SZ



MOV SZ, West Plume Compliance well



monitor lateral COC migration



MW-06 85-95 HS NA Week 1 SZ MOV SZ monitoring



MW6-18 215-225 LF 2" Week 1 SZ



MOV SZ, East Plume Compliance well



monitor lateral migration



MW-08 88-98 HS NA Week 1 SZ MOV SZ monitoring



MW-12 145-160 HS NA Week 1 SZ MOV SZ monitoring



MW6-15 177-197 LF 2" Week 1 SZ MOV SZ



MW-11 160-175 HS NA Week 1 SZ MOV SZ monitoring



MW-17S 52-72 HS NA Week 1 SZ MOV SZ monitoring



MW-18D 87-97 HS NA Week 1 SZ MOV SZ monitoring



MW-18S 52-72 HS NA Week 1 SZ MOV SZ monitoring



MW6-11 145-165 HS NA Week 1 SZ MOV SZ monitoring



MW-02 50-70 HS NA Week 1 SZ MOV SZ monitoring



MW6-16 175-185 LF 2" Week 1 SZ MOV SZ monitoring



MW-16D 88-98 HS NA Week 1 SZ MOV SZ monitoring



MW-16S 50-70 HS NA Week 1 SZ MOV SZ monitoring



MW6-20A 65-75 HS NA Week 1 SZ



Westermost plume well



monitor downgradient conditions



MW6-20B 130-140 HS NA Week 1 SZ



Westermost plume well



monitor downgradient conditions



OP-MW-01 39-69 HS NA Week 1 SZ Westermost plume monitoring



OP-MW-02 39-69 HS NA Week 1 SZ Westermost plume monitoring



OP-MW-04 65-85 HS NA Week 1 SZ Westermost plume monitoring



OP-MW-06 70-90 HS NA Week 1 SZ Westermost plume monitoring



MW-01A 45-65 HS NA Week 1 SZ MOV SZ monitoring



MW-01B 85-95 HS NA Week 1 SZ MOV SZ monitoring



MW-09 89-93 HS NA Week 1 SZ MOV SZ monitoring



MW6-9 130-150 LF 2" Week 1 SZ MOV SZ monitoring



MW-19 87-97 HS NA Week 1 SZ



MOV SZ , East Plume Sentinel well provides



advanced warning of plume conditions



VCW-03 215-225 HS NA Week 1 SZ



MOV SZ , East Plume Compliance well



monitors vertical migration



MW6-19 142-152 HS NA Week 1 SZ



MOV SZ ,East Plume Compliance well



monitors lateral COC migration



MW6-35 215-230 3 casing vol 4" Week 2 SZ MOV SZ monitoring



MW6-36 80-95 HS NA Week 2 SZ MOV SZ monitoring



MW6-37 40-55 HS NA Week 2 SZ MOV SZ monitoring



MW-6-44 322-332 3 casing vol 4" Week 2 IZ Mid-Valley DZ monitoring



MW-6-45 224-234 HS NA Week 2 IZ Mid-Valley IZ monitoring



Analytical Method



Preservatives



Holding Time



Analytes



Laboratory ***



Cyanide



Gross Alpha



and Gross Beta Ra-228 Ra 226 Sr-90 U 234,235,238 H-3 SVOCs ORP Temperature



Dissolved



Oxygen pH E.C.



SM18 4500CN E EPA 900 EPA 904.0 EPA 903.1 EPA 905.0 Eichrom ACW03 EPA 906.0 525.2 Field Test* Field Test* Field Test* Field Test* Field Test*



Accutest ACZ Laboratories
ACZ



Laboratories
ACZ Laboratories Accutest ACZ Laboratories



ACZ Laboratories/



Energy Labs
Accutest



NaON



Chill to 4° C



HNO3,



Chill to 4° C



HNO3,



Chill to 4° C



HNO3,



Chill to 4° C



HNO3,



Chill to 4° C



HNO3,



Chill to 4° C Chill to 4° C



HCI to pH <2,



chill to 4C, no



headspace



14 days 6 months 6 months 6 months 6 months 7 days 6 months 14 days Immediate Immediate Immediate Immediate Immediate



1x250mL



poly bottle



1 x 125 ml Amber



Glass



2x1L



Amber Glass



NA NA NA NA NA NA NA NA X X X X X



NA NA NA NA NA NA NA NA X X X X X



NA NA NA NA NA NA NA NA X X X X X



NA NA NA NA NA NA NA NA X X X X X



NA NA NA NA NA NA NA NA X X X X X



NA NA NA NA NA NA NA NA X X X X X



NA NA NA NA NA NA NA NA X X X X X



NA NA NA NA NA NA NA NA X X X X X



NA NA NA NA NA NA NA NA X X X X X



NA NA NA NA NA NA NA NA X X X X X



NA NA NA NA NA NA NA NA X X X X X



NA NA NA NA NA NA NA NA X X X X X



NA NA NA NA NA NA NA NA X X X X X



NA NA NA NA NA NA NA NA X X X X X



NA NA NA NA NA NA NA NA X X X X X



NA NA NA NA NA NA NA NA X X X X X



NA NA NA NA NA NA NA NA X X X X X



NA NA NA NA NA NA NA NA X X X X X



NA NA NA NA NA NA NA NA X X X X X



NA NA NA NA NA NA NA NA X X X X X



NA NA NA NA NA NA NA NA X X X X X



NA NA NA NA NA NA NA NA X X X X X



NA NA NA NA NA NA NA NA X X X X X



NA NA NA NA NA NA NA NA X X X X X



NA NA NA NA NA NA NA NA X X X X X



NA NA NA NA NA NA NA NA X X X X X



NA NA NA NA NA NA NA NA X X X X X



NA NA NA NA NA NA NA NA X X X X X



NA NA NA NA NA NA NA NA X X X X X



NA NA NA NA NA NA NA NA X X X X X



NA NA NA NA NA NA NA NA X X X X X



NA NA NA NA NA NA NA NA X X X X X



NA NA NA NA NA NA NA NA X X X X X



NA NA NA NA NA NA NA NA X X X X X



1 x 1L , 2 x 4 L poly bottle
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Table 3



Request for Analysis Table



Groundwater Monitoring First Half 2014



Puente Valley Operable Unit Shallow Zone



Los Angeles County, California



VOCs 1,4-dioxane Perchlorate
1



Cr VI Boron



Total Dissolved



Solids



Carbonate and



Bicarbonate



Anions



(Cl
-
,NO2



-
, F



-
, NO3



-
, SO4



2-



)



Dissolved



Cations



(Na
+
, K



+
, Mg



2+
,



Ca
2+



)



CAM 17



Metals, total



**



Total



Extractable



Petroleum



Hydrocarbons Perchlorate



Metals,



dissolved



Dioxins and



Furans Methane



USEPA 8260B 8270C SIM



USEPA 331



(low level



0.10 ug/l)



USEPA 218.6



(low level 0.020



ug/l) USEPA 200.8 SM 18 2540C SM 2320 B USEPA 300 EPA 6010B



USEPA



6010B



/7470A USEPA 8015 USEPA 314.0



USEPA



6010B



/7470A EPA 8290 RSK 175



Accutest Accutest Weck Weck Weck Accutest Accutest Accutest Accutest Accutest Accutest Accutest Accutest Maxxam Accutest



HCI to pH <2,



chill to 4C, no



headspace chill to 4C



Sterile Field



Filtration (0.2 μm)



Chill to 4° C



Buffer solution



(NH4)2SO4



pH 9.3-9.7,



Chill to 4° C



HNO3,



Chill to 4° C Chill to 4° C Chill to 4° C Chill to 4° C



Field Filter



(0.45 μm)



HNO3



Chill to 4° C



HNO3



Chill to 4° C Chill to 4° C Chill to 4C



Field Filter



(0.45 μm)



HNO3



Chill to 4° C Chill to 4° C



HCI to pH <2,



chill to 4C, no



headspace



14 days 7 days 28 days 24 hr 6 months 7 days 14 days 28 days /48hr 28 days 28 days 7 days 28 days 28 days 1 year 14 days



Well Number



Well Screen



Interval (ft bgs)



Sampling



Method



Dedicated



Pump Schedule



Monitoring



Zone
2



Rationale



3x40 mL glass



VOA vial 2x1L Amber



1x125 mL



poly bottle



1x40mL



glass



1x250mL



poly bottle



1x250mL



poly bottle



1x250mL



poly bottle



2x1L



Amber



1x250 mL



poly bottle



1x250mL



poly bottle



2x1L



Amber



3x40 mL glass



VOA vial



WELL SAMPLES



Analytical Method



Preservatives



Holding Time



1 x 1L poly bottle



Analytes



Laboratory ***



MW6-62 310-325 3 casing vol 4" Week 2 IZ Mid-Valley DZ monitoring X X X NA NA NA NA NA NA NA NA NA NA NA NA



MW6-63 215-230 3 casing vol 4" Week 2 IZ Mid-Valley IZ monitoring X X X NA NA NA NA NA NA NA NA NA NA NA NA



MW6-61 446-456 3 casing vol 4" Week 2 IZ Mid-Valley DZ monitoring X X X NA NA NA NA NA NA NA NA NA NA NA NA



MW6-64 17.4-37.4 3 casing vol 4" Week 2 SZ Mid-Valley SZ monitoring X X X NA NA NA NA NA NA NA NA NA NA NA NA



MW6-71 205-225 3 casing vol 4" Week 2 IZ Mid-Valley IZ monitoring X X X NA NA NA NA NA NA NA NA NA NA NA NA



MW-D1 290-310 HS NA Week 2 IZ Mid-Valley DZ monitoring X X X NA NA NA NA NA NA NA NA NA NA NA NA



MW6-65 97-112 3 casing vol 4" Week 2 SZ Mid-Valley SZ monitoring X X X NA NA NA NA NA NA NA NA NA NA NA NA



S-02A 75-105 3casing vol NA Week 2 SZ



MOV SZ monitoring



per EPA request NA X X X X X NA X NA NA X NA X X X



S-02B 75-105 3 casing vol NA Week 2 SZ



MOV SZ monitoring



per EPA request NA X X X X X NA X NA NA X NA X X X



S-03 105-130 3 casing vol NA Week 2 SZ



MOV SZ monitoring



per EPA request NA X X X X X NA X NA NA X NA X X X



MW6-10 110-130 LF 2" Week 2 SZ MOV SZ monitoring X X NA X NA NA NA NA NA NA NA NA NA NA NA



MW-03 55-75 HS NA Week 2 SZ MOV SZ monitoring X X NA X NA NA NA NA NA NA NA NA NA NA NA



S-05 185-235 3 casing vol NA Week 2 SZ MOV SZ Baseline monitoring X X NA X X X X X X NA NA NA NA NA NA



S-06 180-210 3 casing vol NA Week 3 SZ MOV SZ Baseline monitoring X X NA X X X X X X NA NA NA NA NA NA



S-07 155-245 3 casing vol NA Week 3 SZ MOV SZ Baseline monitoring X X NA X X X X X X NA NA NA NA NA NA



S-09 120-215 3 casing vol NA Week 3 SZ MOV SZ Baseline monitoring X X NA X X X X X X NA NA NA NA NA NA



S-10
105-150



175-200 3 casing vol NA Week 3 SZ MOV SZ Baseline monitoring X X NA X X X X X X NA NA NA NA NA NA



S-11
80-125



135-160 3 casing vol NA Week 3 SZ MOV SZ Baseline monitoring X X NA X X X X X X NA NA NA NA NA NA



MW-6-17i 212-232 HS NA Week 3 IZ Mid-valley IZ monitoring X X X NA NA NA NA NA NA NA NA NA NA NA NA



MW-D2 410-430 HS NA Week 3 IZ Mid-Valley DZ monitoring X X X NA NA NA NA NA NA NA NA NA NA NA NA



VCW-07 140-150 HS NA Week 3 SZ



MOV SZ , Middle Plume Compliance well monitor



vertical migration X X NA X NA NA NA NA NA NA NA NA NA NA NA



VCW-09 110-120 HS NA Week 3 SZ



MOV SZ , West Plume Compliance well



monitor vertical migration X X NA X NA NA NA NA NA NA NA NA NA NA NA



MW-05 37-57 HS NA Week 3 SZ MOV SZ monitoring X X NA X NA NA NA NA NA NA NA NA NA NA NA



SW-04 77-87 HS NA Week 3 SZ



MOV SZ , Middle Plume Sentinel well



monitor vertical migration X X NA X NA NA NA NA NA NA NA NA NA NA NA



SW-05 80-90 HS NA Week 3 SZ



MOV SZ, West Plume Sentinel well



monitor vertical migration X X NA X NA NA NA NA NA NA NA NA NA NA NA



VCW-06 115-125 HS NA Week 3 SZ



MOV SZ , Middle Plume Compliance well



monitor vertical migration X X NA X NA NA NA NA NA NA NA NA NA NA NA



MW-13 40-60 HS NA Week 3 SZ MOV SZ monitoring X X NA X NA NA NA NA NA NA NA NA NA NA NA



MW-14 40-60 HS NA Week 3 SZ MOV SZ monitoring X X NA X NA NA NA NA NA NA NA NA NA NA NA



VCW-02 272-282 HS NA Week 4 SZ



MOV SZ , East Plume Compliance well



monitors vertical migration X X NA X NA NA NA NA NA NA NA NA NA NA NA



MW-10 85-95 HS NA Week 4 SZ MOV SZ monitoring X X NA X NA NA NA NA NA NA NA NA NA NA NA



MW6-12 220-240 HS NA Week 4 SZ MOV SZ monitoring X X NA X NA NA NA NA NA NA NA NA NA NA NA



VCW-01 258-268 HS NA Week 4 SZ



MOV SZ , East Plume Compliance well



monitor vertical migration X X NA X NA NA NA NA NA NA NA NA NA NA NA
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Table 3



Request for Analysis Table



Groundwater Monitoring First Half 2014



Puente Valley Operable Unit Shallow Zone



Los Angeles County, California



Well Number



Well Screen



Interval (ft bgs)



Sampling



Method



Dedicated



Pump Schedule



Monitoring



Zone
2



Rationale



WELL SAMPLES



Analytical Method



Preservatives



Holding Time



Analytes



Laboratory ***



MW6-62 310-325 3 casing vol 4" Week 2 IZ Mid-Valley DZ monitoring



MW6-63 215-230 3 casing vol 4" Week 2 IZ Mid-Valley IZ monitoring



MW6-61 446-456 3 casing vol 4" Week 2 IZ Mid-Valley DZ monitoring



MW6-64 17.4-37.4 3 casing vol 4" Week 2 SZ Mid-Valley SZ monitoring



MW6-71 205-225 3 casing vol 4" Week 2 IZ Mid-Valley IZ monitoring



MW-D1 290-310 HS NA Week 2 IZ Mid-Valley DZ monitoring



MW6-65 97-112 3 casing vol 4" Week 2 SZ Mid-Valley SZ monitoring



S-02A 75-105 3casing vol NA Week 2 SZ



MOV SZ monitoring



per EPA request



S-02B 75-105 3 casing vol NA Week 2 SZ



MOV SZ monitoring



per EPA request



S-03 105-130 3 casing vol NA Week 2 SZ



MOV SZ monitoring



per EPA request



MW6-10 110-130 LF 2" Week 2 SZ MOV SZ monitoring



MW-03 55-75 HS NA Week 2 SZ MOV SZ monitoring



S-05 185-235 3 casing vol NA Week 2 SZ MOV SZ Baseline monitoring



S-06 180-210 3 casing vol NA Week 3 SZ MOV SZ Baseline monitoring



S-07 155-245 3 casing vol NA Week 3 SZ MOV SZ Baseline monitoring



S-09 120-215 3 casing vol NA Week 3 SZ MOV SZ Baseline monitoring



S-10
105-150



175-200 3 casing vol NA Week 3 SZ MOV SZ Baseline monitoring



S-11
80-125



135-160 3 casing vol NA Week 3 SZ MOV SZ Baseline monitoring



MW-6-17i 212-232 HS NA Week 3 IZ Mid-valley IZ monitoring



MW-D2 410-430 HS NA Week 3 IZ Mid-Valley DZ monitoring



VCW-07 140-150 HS NA Week 3 SZ



MOV SZ , Middle Plume Compliance well monitor



vertical migration



VCW-09 110-120 HS NA Week 3 SZ



MOV SZ , West Plume Compliance well



monitor vertical migration



MW-05 37-57 HS NA Week 3 SZ MOV SZ monitoring



SW-04 77-87 HS NA Week 3 SZ



MOV SZ , Middle Plume Sentinel well



monitor vertical migration



SW-05 80-90 HS NA Week 3 SZ



MOV SZ, West Plume Sentinel well



monitor vertical migration



VCW-06 115-125 HS NA Week 3 SZ



MOV SZ , Middle Plume Compliance well



monitor vertical migration



MW-13 40-60 HS NA Week 3 SZ MOV SZ monitoring



MW-14 40-60 HS NA Week 3 SZ MOV SZ monitoring



VCW-02 272-282 HS NA Week 4 SZ



MOV SZ , East Plume Compliance well



monitors vertical migration



MW-10 85-95 HS NA Week 4 SZ MOV SZ monitoring



MW6-12 220-240 HS NA Week 4 SZ MOV SZ monitoring



VCW-01 258-268 HS NA Week 4 SZ



MOV SZ , East Plume Compliance well



monitor vertical migration



Dissolved



Carbon Dioxide Iron VOCs -DW



Chemical



Oxygen



Demand



Biological



Oxygen Demand PCBs Fumigants Ammonia Orthophosphate Endothall Glyphosate



Chloronated



Herbicides



Carbamates and



Urea Pesticides



Diquat and



Paraquat



RSK 175 EPA 200.7 EPA 524.2 HACH 8000 SM 5210B EPA 508 EPA 504.1



SM 18



4500NH3F/G SM 18 4500PE EPA 548.1 547 515.3 531.1 549.2



Accutest Accutest Weck Accutest Alpha Weck Weck Accutest Accutest Accutest Accutest Accutest Accutest Accutest



Chill to 4° C



HNO3,



Chill to 4° C



HCI to pH <2,



chill to 4C, no



headspace



H2SO4



Chill to 4° C Chill to 4° C Chill to 4° C Chill to 4° C



H2SO4



Chill to 4° C



Field Filter Chill to



4° C Chill to 4° C Chill to 4° C Chill to 4° C MCAA Chill to 4° C



14 days 6 months 14 days 28 days 48hr 7 days 14 days 28 days 48 hr 7 days 14 days 14 days 28 days 7 days



3x40 mL glass



VOA vial



1x250mL



poly bottle



3x40 mL glass



VOA vial



2x40 mL glass



VOA vial



1x1L



poly bottle



2x1L



Amber



2x40 mL



Glass



1x250mL



poly bottle



1 x 500 mL poly



bottle



1x250 mL



Amber Glass



2x40 mL



Amber Glass



1 x 250 mL



Amber Glass 2 x 40 ml Glass



1x1L HDPE



Amber



NA NA NA NA NA NA NA NA NA NA NA NA NA NA



NA NA NA NA NA NA NA NA NA NA NA NA NA NA



NA NA NA NA NA NA NA NA NA NA NA NA NA NA



NA NA NA NA NA NA NA NA NA NA NA NA NA NA



NA NA NA NA NA NA NA NA NA NA NA NA NA NA



NA NA NA NA NA NA NA NA NA NA NA NA NA NA



NA NA NA NA NA NA NA NA NA NA NA NA NA NA



X X X X X X X X X X X X X X



X X X X X X X X X X X X X X



X X X X X X X X X X X X X X



NA NA NA NA NA NA NA NA NA NA NA NA NA NA



NA NA NA NA NA NA NA NA NA NA NA NA NA NA



NA NA NA NA NA NA NA NA NA NA NA NA NA NA



NA NA NA NA NA NA NA NA NA NA NA NA NA NA



NA NA NA NA NA NA NA NA NA NA NA NA NA NA



NA NA NA NA NA NA NA NA NA NA NA NA NA NA



NA NA NA NA NA NA NA NA NA NA NA NA NA NA



NA NA NA NA NA NA NA NA NA NA NA NA NA NA



NA NA NA NA NA NA NA NA NA NA NA NA NA NA



NA NA NA NA NA NA NA NA NA NA NA NA NA NA



NA NA NA NA NA NA NA NA NA NA NA NA NA NA



NA NA NA NA NA NA NA NA NA NA NA NA NA NA



NA NA NA NA NA NA NA NA NA NA NA NA NA NA



NA NA NA NA NA NA NA NA NA NA NA NA NA NA



NA NA NA NA NA NA NA NA NA NA NA NA NA NA



NA NA NA NA NA NA NA NA NA NA NA NA NA NA



NA NA NA NA NA NA NA NA NA NA NA NA NA NA



NA NA NA NA NA NA NA NA NA NA NA NA NA NA



NA NA NA NA NA NA NA NA NA NA NA NA NA NA



NA NA NA NA NA NA NA NA NA NA NA NA NA NA



NA NA NA NA NA NA NA NA NA NA NA NA NA NA



NA NA NA NA NA NA NA NA NA NA NA NA NA NA
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Table 3



Request for Analysis Table



Groundwater Monitoring First Half 2014



Puente Valley Operable Unit Shallow Zone



Los Angeles County, California



Well Number



Well Screen



Interval (ft bgs)



Sampling



Method



Dedicated



Pump Schedule



Monitoring



Zone
2



Rationale



WELL SAMPLES



Analytical Method



Preservatives



Holding Time



Analytes



Laboratory ***



MW6-62 310-325 3 casing vol 4" Week 2 IZ Mid-Valley DZ monitoring



MW6-63 215-230 3 casing vol 4" Week 2 IZ Mid-Valley IZ monitoring



MW6-61 446-456 3 casing vol 4" Week 2 IZ Mid-Valley DZ monitoring



MW6-64 17.4-37.4 3 casing vol 4" Week 2 SZ Mid-Valley SZ monitoring



MW6-71 205-225 3 casing vol 4" Week 2 IZ Mid-Valley IZ monitoring



MW-D1 290-310 HS NA Week 2 IZ Mid-Valley DZ monitoring



MW6-65 97-112 3 casing vol 4" Week 2 SZ Mid-Valley SZ monitoring



S-02A 75-105 3casing vol NA Week 2 SZ



MOV SZ monitoring



per EPA request



S-02B 75-105 3 casing vol NA Week 2 SZ



MOV SZ monitoring



per EPA request



S-03 105-130 3 casing vol NA Week 2 SZ



MOV SZ monitoring



per EPA request



MW6-10 110-130 LF 2" Week 2 SZ MOV SZ monitoring



MW-03 55-75 HS NA Week 2 SZ MOV SZ monitoring



S-05 185-235 3 casing vol NA Week 2 SZ MOV SZ Baseline monitoring



S-06 180-210 3 casing vol NA Week 3 SZ MOV SZ Baseline monitoring



S-07 155-245 3 casing vol NA Week 3 SZ MOV SZ Baseline monitoring



S-09 120-215 3 casing vol NA Week 3 SZ MOV SZ Baseline monitoring



S-10
105-150



175-200 3 casing vol NA Week 3 SZ MOV SZ Baseline monitoring



S-11
80-125



135-160 3 casing vol NA Week 3 SZ MOV SZ Baseline monitoring



MW-6-17i 212-232 HS NA Week 3 IZ Mid-valley IZ monitoring



MW-D2 410-430 HS NA Week 3 IZ Mid-Valley DZ monitoring



VCW-07 140-150 HS NA Week 3 SZ



MOV SZ , Middle Plume Compliance well monitor



vertical migration



VCW-09 110-120 HS NA Week 3 SZ



MOV SZ , West Plume Compliance well



monitor vertical migration



MW-05 37-57 HS NA Week 3 SZ MOV SZ monitoring



SW-04 77-87 HS NA Week 3 SZ



MOV SZ , Middle Plume Sentinel well



monitor vertical migration



SW-05 80-90 HS NA Week 3 SZ



MOV SZ, West Plume Sentinel well



monitor vertical migration



VCW-06 115-125 HS NA Week 3 SZ



MOV SZ , Middle Plume Compliance well



monitor vertical migration



MW-13 40-60 HS NA Week 3 SZ MOV SZ monitoring



MW-14 40-60 HS NA Week 3 SZ MOV SZ monitoring



VCW-02 272-282 HS NA Week 4 SZ



MOV SZ , East Plume Compliance well



monitors vertical migration



MW-10 85-95 HS NA Week 4 SZ MOV SZ monitoring



MW6-12 220-240 HS NA Week 4 SZ MOV SZ monitoring



VCW-01 258-268 HS NA Week 4 SZ



MOV SZ , East Plume Compliance well



monitor vertical migration



Cyanide



Gross Alpha



and Gross Beta Ra-228 Ra 226 Sr-90 U 234,235,238 H-3 SVOCs ORP Temperature



Dissolved



Oxygen pH E.C.



SM18 4500CN E EPA 900 EPA 904.0 EPA 903.1 EPA 905.0 Eichrom ACW03 EPA 906.0 525.2 Field Test* Field Test* Field Test* Field Test* Field Test*



Accutest ACZ Laboratories
ACZ



Laboratories
ACZ Laboratories Accutest ACZ Laboratories



ACZ Laboratories/



Energy Labs
Accutest



NaON



Chill to 4° C



HNO3,



Chill to 4° C



HNO3,



Chill to 4° C



HNO3,



Chill to 4° C



HNO3,



Chill to 4° C



HNO3,



Chill to 4° C Chill to 4° C



HCI to pH <2,



chill to 4C, no



headspace



14 days 6 months 6 months 6 months 6 months 7 days 6 months 14 days Immediate Immediate Immediate Immediate Immediate



1x250mL



poly bottle



1 x 125 ml Amber



Glass



2x1L



Amber Glass1 x 1L , 2 x 4 L poly bottle



NA NA NA NA NA NA NA NA X X X X X



NA NA NA NA NA NA NA NA X X X X X



NA NA NA NA NA NA NA NA X X X X X



NA NA NA NA NA NA NA NA X X X X X



NA NA NA NA NA NA NA NA X X X X X



NA NA NA NA NA NA NA NA X X X X X



NA NA NA NA NA NA NA NA X X X X X



X X X X X X X X X X X X X



X X X X X X X X X X X X X



X X X X X X X X X X X X X



NA NA NA NA NA NA NA NA X X X X X



NA NA NA NA NA NA NA NA X X X X X



NA NA NA NA NA NA NA NA X X X X X



NA NA NA NA NA NA NA NA X X X X X



NA NA NA NA NA NA NA NA X X X X X



NA NA NA NA NA NA NA NA X X X X X



NA NA NA NA NA NA NA NA X X X X X



NA NA NA NA NA NA NA NA X X X X X



NA NA NA NA NA NA NA NA X X X X X



NA NA NA NA NA NA NA NA X X X X X



NA NA NA NA NA NA NA NA X X X X X



NA NA NA NA NA NA NA NA X X X X X



NA NA NA NA NA NA NA NA X X X X X



NA NA NA NA NA NA NA NA X X X X X



NA NA NA NA NA NA NA NA X X X X X



NA NA NA NA NA NA NA NA X X X X X



NA NA NA NA NA NA NA NA X X X X X



NA NA NA NA NA NA NA NA X X X X X



NA NA NA NA NA NA NA NA X X X X X



NA NA NA NA NA NA NA NA X X X X X



NA NA NA NA NA NA NA NA X X X X X



NA NA NA NA NA NA NA NA X X X X X
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Table 3



Request for Analysis Table



Groundwater Monitoring First Half 2014



Puente Valley Operable Unit Shallow Zone



Los Angeles County, California



VOCs 1,4-dioxane Perchlorate
1



Cr VI Boron



Total Dissolved



Solids



Carbonate and



Bicarbonate



Anions



(Cl
-
,NO2



-
, F



-
, NO3



-
, SO4



2-



)



Dissolved



Cations



(Na
+
, K



+
, Mg



2+
,



Ca
2+



)



CAM 17



Metals, total



**



Total



Extractable



Petroleum



Hydrocarbons Perchlorate



Metals,



dissolved



Dioxins and



Furans Methane



USEPA 8260B 8270C SIM



USEPA 331



(low level



0.10 ug/l)



USEPA 218.6



(low level 0.020



ug/l) USEPA 200.8 SM 18 2540C SM 2320 B USEPA 300 EPA 6010B



USEPA



6010B



/7470A USEPA 8015 USEPA 314.0



USEPA



6010B



/7470A EPA 8290 RSK 175



Accutest Accutest Weck Weck Weck Accutest Accutest Accutest Accutest Accutest Accutest Accutest Accutest Maxxam Accutest



HCI to pH <2,



chill to 4C, no



headspace chill to 4C



Sterile Field



Filtration (0.2 μm)



Chill to 4° C



Buffer solution



(NH4)2SO4



pH 9.3-9.7,



Chill to 4° C



HNO3,



Chill to 4° C Chill to 4° C Chill to 4° C Chill to 4° C



Field Filter



(0.45 μm)



HNO3



Chill to 4° C



HNO3



Chill to 4° C Chill to 4° C Chill to 4C



Field Filter



(0.45 μm)



HNO3



Chill to 4° C Chill to 4° C



HCI to pH <2,



chill to 4C, no



headspace



14 days 7 days 28 days 24 hr 6 months 7 days 14 days 28 days /48hr 28 days 28 days 7 days 28 days 28 days 1 year 14 days



Well Number



Well Screen



Interval (ft bgs)



Sampling



Method



Dedicated



Pump Schedule



Monitoring



Zone
2



Rationale



3x40 mL glass



VOA vial 2x1L Amber



1x125 mL



poly bottle



1x40mL



glass



1x250mL



poly bottle



1x250mL



poly bottle



1x250mL



poly bottle



2x1L



Amber



1x250 mL



poly bottle



1x250mL



poly bottle



2x1L



Amber



3x40 mL glass



VOA vial



WELL SAMPLES



Analytical Method



Preservatives



Holding Time



1 x 1L poly bottle



Analytes



Laboratory ***



MW6-21 205-225 HS NA Week 4 SZ MOV SZ monitoring X X NA X NA NA NA NA NA NA NA NA NA NA NA



MW6-17 195-205 LF 2" Week 4 SZ MOV SZ X X NA X NA NA NA NA NA NA NA NA NA NA NA



MW6-13 173-183 LF 2" Week 4 SZ MOV SZ X X NA X NA NA NA NA NA NA NA NA NA NA NA



MW6-14 155-165 LF 2" Week 4 SZ MOV SZ, East Plume Sentinel well X X NA X NA NA NA NA NA NA NA NA NA NA NA



MW-07 88-98 HS NA Week 4 SZ



MOV SZ , East Plume Sentinel well provides



advanced warning of plume conditions X X NA X NA NA NA NA NA NA NA NA NA NA NA



P1-U 100-120 HS NA Week 4 SZ MOV SZ Baseline monitoring X X NA X X X X X X NA NA NA NA NA NA



P1-UM 170-185 HS NA Week 4 SZ MOV SZ Baseline monitoring X X NA X X X X X X NA NA NA NA NA NA



P1-LM 215-230 HS NA Week 4 SZ MOV SZ Baseline monitoring X X NA X X X X X X NA NA NA NA NA NA



P1-L 305-320 HS NA Week 4 SZ MOV SZ Baseline monitoring X X NA X X X X X X NA NA NA NA NA NA



MW8-1A 115-130 HS NA Week 4 SZ MOV SZ Baseline monitoring X X NA X X X X X X NA NA NA NA NA NA



MW8-1B 180-200 HS NA Week 4 SZ MOV SZ Baseline monitoring X X NA X X X X X X NA NA NA NA NA NA



MW8-1C 235-250 HS NA Week 4 SZ MOV SZ Baseline monitoring X X NA X X X X X X NA NA NA NA NA NA



MW8-1D 310-325 HS NA Week 4 SZ MOV SZ Baseline monitoring X X NA X X X X X X NA NA NA NA NA NA



MW8-2A 115-130 HS NA Week 4 SZ MOV SZ Baseline monitoring X X NA X X X X X X NA NA NA NA NA NA



MW8-2B 185-200 HS NA Week 4 SZ MOV SZ Baseline monitoring X X NA X X X X X X NA NA NA NA NA NA



MW8-2C 230-245 HS NA Week 4 SZ MOV SZ Baseline monitoring X X NA X X X X X X NA NA NA NA NA NA



MW8-2D 310-325 HS NA Week 4 SZ MOV SZ Baseline monitoring X X NA X X X X X X NA NA NA NA NA NA



MW8-3A 120-130 HS NA Week 4 SZ MOV SZ Baseline monitoring X X NA X X X X X X NA NA NA NA NA NA



MW8-3B 148-158 HS NA Week 4 SZ MOV SZ Baseline monitoring X X NA X X X X X X NA NA NA NA NA NA



MW8-3C 210-225 HS NA Week 4 SZ MOV SZ Baseline monitoring X X NA X X X X X X NA NA NA NA NA NA



MW8-3D 300-315 HS NA Week 4 SZ MOV SZ Baseline monitoring X X NA X X X X X X NA NA NA NA NA NA



MP21-6 150-160 Westbay NA Week 4 SZ



MOV SZ monitoring



per EPA request X X NA X NA NA NA NA NA NA NA NA NA NA NA



MP20-4 194-204 Westbay NA Week 4 IZ



MOV SZ monitoring



per EPA request X X NA X NA NA NA NA NA NA NA NA NA NA NA



MP20-5 75.5-85.5 Westbay NA Week 4 SZ



MOV SZ monitoring



per EPA request X X NA X NA NA NA NA NA NA NA NA NA NA NA



IDW SAMPLES



IDW Tank NA NA NA NA NA X X NA NA NA NA NA NA NA X X X NA NA NA
QA/QC SAMPLES



DUP-1 (MW6-09) NA NA NA NA NA NA X X NA X NA NA NA NA NA NA NA NA NA NA NA



DUP-2 (MW6-35) NA NA NA NA NA NA X X NA X NA NA NA NA NA NA NA NA NA NA NA



DUP-3 (MW6-71) NA NA NA NA NA NA X X X X NA NA NA NA NA NA NA NA NA NA NA



DUP-4 (MW6-44) NA NA NA NA NA NA X X X X NA NA NA NA NA NA NA NA NA NA NA



DUP-5 (MW6-16) NA NA NA NA NA NA X X NA X NA NA NA NA NA NA NA NA NA NA NA



DUP-6 (MW6-13) NA NA NA NA NA NA X X NA X NA NA NA NA NA NA NA NA NA NA NA



DUP-7 (MW6-14) NA NA NA NA NA NA X X NA X NA NA NA NA NA NA NA NA NA NA NA



DUP-8 (MW6-15) NA NA NA NA NA NA X X NA X NA NA NA NA NA NA NA NA NA NA NA



DUP-9 (MW8-2B) NA NA NA NA NA NA X X NA X X X X X X NA NA NA NA NA NA
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Table 3



Request for Analysis Table



Groundwater Monitoring First Half 2014



Puente Valley Operable Unit Shallow Zone



Los Angeles County, California



Well Number



Well Screen



Interval (ft bgs)



Sampling



Method



Dedicated



Pump Schedule



Monitoring



Zone
2



Rationale



WELL SAMPLES



Analytical Method



Preservatives



Holding Time



Analytes



Laboratory ***



MW6-21 205-225 HS NA Week 4 SZ MOV SZ monitoring



MW6-17 195-205 LF 2" Week 4 SZ MOV SZ



MW6-13 173-183 LF 2" Week 4 SZ MOV SZ



MW6-14 155-165 LF 2" Week 4 SZ MOV SZ, East Plume Sentinel well



MW-07 88-98 HS NA Week 4 SZ



MOV SZ , East Plume Sentinel well provides



advanced warning of plume conditions



P1-U 100-120 HS NA Week 4 SZ MOV SZ Baseline monitoring



P1-UM 170-185 HS NA Week 4 SZ MOV SZ Baseline monitoring



P1-LM 215-230 HS NA Week 4 SZ MOV SZ Baseline monitoring



P1-L 305-320 HS NA Week 4 SZ MOV SZ Baseline monitoring



MW8-1A 115-130 HS NA Week 4 SZ MOV SZ Baseline monitoring



MW8-1B 180-200 HS NA Week 4 SZ MOV SZ Baseline monitoring



MW8-1C 235-250 HS NA Week 4 SZ MOV SZ Baseline monitoring



MW8-1D 310-325 HS NA Week 4 SZ MOV SZ Baseline monitoring



MW8-2A 115-130 HS NA Week 4 SZ MOV SZ Baseline monitoring



MW8-2B 185-200 HS NA Week 4 SZ MOV SZ Baseline monitoring



MW8-2C 230-245 HS NA Week 4 SZ MOV SZ Baseline monitoring



MW8-2D 310-325 HS NA Week 4 SZ MOV SZ Baseline monitoring



MW8-3A 120-130 HS NA Week 4 SZ MOV SZ Baseline monitoring



MW8-3B 148-158 HS NA Week 4 SZ MOV SZ Baseline monitoring



MW8-3C 210-225 HS NA Week 4 SZ MOV SZ Baseline monitoring



MW8-3D 300-315 HS NA Week 4 SZ MOV SZ Baseline monitoring



MP21-6 150-160 Westbay NA Week 4 SZ



MOV SZ monitoring



per EPA request



MP20-4 194-204 Westbay NA Week 4 IZ



MOV SZ monitoring



per EPA request



MP20-5 75.5-85.5 Westbay NA Week 4 SZ



MOV SZ monitoring



per EPA request



IDW SAMPLES



IDW Tank NA NA NA NA NA
QA/QC SAMPLES



DUP-1 (MW6-09) NA NA NA NA NA NA



DUP-2 (MW6-35) NA NA NA NA NA NA



DUP-3 (MW6-71) NA NA NA NA NA NA



DUP-4 (MW6-44) NA NA NA NA NA NA



DUP-5 (MW6-16) NA NA NA NA NA NA



DUP-6 (MW6-13) NA NA NA NA NA NA



DUP-7 (MW6-14) NA NA NA NA NA NA



DUP-8 (MW6-15) NA NA NA NA NA NA



DUP-9 (MW8-2B) NA NA NA NA NA NA



Dissolved



Carbon Dioxide Iron VOCs -DW



Chemical



Oxygen



Demand



Biological



Oxygen Demand PCBs Fumigants Ammonia Orthophosphate Endothall Glyphosate



Chloronated



Herbicides



Carbamates and



Urea Pesticides



Diquat and



Paraquat



RSK 175 EPA 200.7 EPA 524.2 HACH 8000 SM 5210B EPA 508 EPA 504.1



SM 18



4500NH3F/G SM 18 4500PE EPA 548.1 547 515.3 531.1 549.2



Accutest Accutest Weck Accutest Alpha Weck Weck Accutest Accutest Accutest Accutest Accutest Accutest Accutest



Chill to 4° C



HNO3,



Chill to 4° C



HCI to pH <2,



chill to 4C, no



headspace



H2SO4



Chill to 4° C Chill to 4° C Chill to 4° C Chill to 4° C



H2SO4



Chill to 4° C



Field Filter Chill to



4° C Chill to 4° C Chill to 4° C Chill to 4° C MCAA Chill to 4° C



14 days 6 months 14 days 28 days 48hr 7 days 14 days 28 days 48 hr 7 days 14 days 14 days 28 days 7 days



3x40 mL glass



VOA vial



1x250mL



poly bottle



3x40 mL glass



VOA vial



2x40 mL glass



VOA vial



1x1L



poly bottle



2x1L



Amber



2x40 mL



Glass



1x250mL



poly bottle



1 x 500 mL poly



bottle



1x250 mL



Amber Glass



2x40 mL



Amber Glass



1 x 250 mL



Amber Glass 2 x 40 ml Glass



1x1L HDPE



Amber



NA NA NA NA NA NA NA NA NA NA NA NA NA NA



NA NA NA NA NA NA NA NA NA NA NA NA NA NA



NA NA NA NA NA NA NA NA NA NA NA NA NA NA



NA NA NA NA NA NA NA NA NA NA NA NA NA NA



NA NA NA NA NA NA NA NA NA NA NA NA NA NA



NA NA NA NA NA NA NA NA NA NA NA NA NA NA



NA NA NA NA NA NA NA NA NA NA NA NA NA NA



NA NA NA NA NA NA NA NA NA NA NA NA NA NA



NA NA NA NA NA NA NA NA NA NA NA NA NA NA



NA NA NA NA NA NA NA NA NA NA NA NA NA NA



NA NA NA NA NA NA NA NA NA NA NA NA NA NA



NA NA NA NA NA NA NA NA NA NA NA NA NA NA



NA NA NA NA NA NA NA NA NA NA NA NA NA NA



NA NA NA NA NA NA NA NA NA NA NA NA NA NA



NA NA NA NA NA NA NA NA NA NA NA NA NA NA



NA NA NA NA NA NA NA NA NA NA NA NA NA NA



NA NA NA NA NA NA NA NA NA NA NA NA NA NA



NA NA NA NA NA NA NA NA NA NA NA NA NA NA



NA NA NA NA NA NA NA NA NA NA NA NA NA NA



NA NA NA NA NA NA NA NA NA NA NA NA NA NA



NA NA NA NA NA NA NA NA NA NA NA NA NA NA



NA NA NA NA NA NA NA NA NA NA NA NA NA NA



NA NA NA NA NA NA NA NA NA NA NA NA NA NA



NA NA NA NA NA NA NA NA NA NA NA NA NA NA



NA NA NA NA NA NA NA NA NA NA NA NA NA NA



NA NA NA NA NA NA NA NA NA NA NA NA NA NA



NA NA NA NA NA NA NA NA NA NA NA NA NA NA



NA NA NA NA NA NA NA NA NA NA NA NA NA NA



NA NA NA NA NA NA NA NA NA NA NA NA NA NA



NA NA NA NA NA NA NA NA NA NA NA NA NA NA



NA NA NA NA NA NA NA NA NA NA NA NA NA NA



NA NA NA NA NA NA NA NA NA NA NA NA NA NA



NA NA NA NA NA NA NA NA NA NA NA NA NA NA



NA NA NA NA NA NA NA NA NA NA NA NA NA NA
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Table 3



Request for Analysis Table



Groundwater Monitoring First Half 2014



Puente Valley Operable Unit Shallow Zone



Los Angeles County, California



Well Number



Well Screen



Interval (ft bgs)



Sampling



Method



Dedicated



Pump Schedule



Monitoring



Zone
2



Rationale



WELL SAMPLES



Analytical Method



Preservatives



Holding Time



Analytes



Laboratory ***



MW6-21 205-225 HS NA Week 4 SZ MOV SZ monitoring



MW6-17 195-205 LF 2" Week 4 SZ MOV SZ



MW6-13 173-183 LF 2" Week 4 SZ MOV SZ



MW6-14 155-165 LF 2" Week 4 SZ MOV SZ, East Plume Sentinel well



MW-07 88-98 HS NA Week 4 SZ



MOV SZ , East Plume Sentinel well provides



advanced warning of plume conditions



P1-U 100-120 HS NA Week 4 SZ MOV SZ Baseline monitoring



P1-UM 170-185 HS NA Week 4 SZ MOV SZ Baseline monitoring



P1-LM 215-230 HS NA Week 4 SZ MOV SZ Baseline monitoring



P1-L 305-320 HS NA Week 4 SZ MOV SZ Baseline monitoring



MW8-1A 115-130 HS NA Week 4 SZ MOV SZ Baseline monitoring



MW8-1B 180-200 HS NA Week 4 SZ MOV SZ Baseline monitoring



MW8-1C 235-250 HS NA Week 4 SZ MOV SZ Baseline monitoring



MW8-1D 310-325 HS NA Week 4 SZ MOV SZ Baseline monitoring



MW8-2A 115-130 HS NA Week 4 SZ MOV SZ Baseline monitoring



MW8-2B 185-200 HS NA Week 4 SZ MOV SZ Baseline monitoring



MW8-2C 230-245 HS NA Week 4 SZ MOV SZ Baseline monitoring



MW8-2D 310-325 HS NA Week 4 SZ MOV SZ Baseline monitoring



MW8-3A 120-130 HS NA Week 4 SZ MOV SZ Baseline monitoring



MW8-3B 148-158 HS NA Week 4 SZ MOV SZ Baseline monitoring



MW8-3C 210-225 HS NA Week 4 SZ MOV SZ Baseline monitoring



MW8-3D 300-315 HS NA Week 4 SZ MOV SZ Baseline monitoring



MP21-6 150-160 Westbay NA Week 4 SZ



MOV SZ monitoring



per EPA request



MP20-4 194-204 Westbay NA Week 4 IZ



MOV SZ monitoring



per EPA request



MP20-5 75.5-85.5 Westbay NA Week 4 SZ



MOV SZ monitoring



per EPA request



IDW SAMPLES



IDW Tank NA NA NA NA NA
QA/QC SAMPLES



DUP-1 (MW6-09) NA NA NA NA NA NA



DUP-2 (MW6-35) NA NA NA NA NA NA



DUP-3 (MW6-71) NA NA NA NA NA NA



DUP-4 (MW6-44) NA NA NA NA NA NA



DUP-5 (MW6-16) NA NA NA NA NA NA



DUP-6 (MW6-13) NA NA NA NA NA NA



DUP-7 (MW6-14) NA NA NA NA NA NA



DUP-8 (MW6-15) NA NA NA NA NA NA



DUP-9 (MW8-2B) NA NA NA NA NA NA



Cyanide



Gross Alpha



and Gross Beta Ra-228 Ra 226 Sr-90 U 234,235,238 H-3 SVOCs ORP Temperature



Dissolved



Oxygen pH E.C.



SM18 4500CN E EPA 900 EPA 904.0 EPA 903.1 EPA 905.0 Eichrom ACW03 EPA 906.0 525.2 Field Test* Field Test* Field Test* Field Test* Field Test*



Accutest ACZ Laboratories
ACZ



Laboratories
ACZ Laboratories Accutest ACZ Laboratories



ACZ Laboratories/



Energy Labs
Accutest



NaON



Chill to 4° C



HNO3,



Chill to 4° C



HNO3,



Chill to 4° C



HNO3,



Chill to 4° C



HNO3,



Chill to 4° C



HNO3,



Chill to 4° C Chill to 4° C



HCI to pH <2,



chill to 4C, no



headspace



14 days 6 months 6 months 6 months 6 months 7 days 6 months 14 days Immediate Immediate Immediate Immediate Immediate



1x250mL



poly bottle



1 x 125 ml Amber



Glass



2x1L



Amber Glass1 x 1L , 2 x 4 L poly bottle



NA NA NA NA NA NA NA NA X X X X X



NA NA NA NA NA NA NA NA X X X X X



NA NA NA NA NA NA NA NA X X X X X



NA NA NA NA NA NA NA NA X X X X X



NA NA NA NA NA NA NA NA X X X X X



NA NA NA NA NA NA NA NA X X X X X



NA NA NA NA NA NA NA NA X X X X X



NA NA NA NA NA NA NA NA X X X X X



NA NA NA NA NA NA NA NA X X X X X



NA NA NA NA NA NA NA NA X X X X X



NA NA NA NA NA NA NA NA X X X X X



NA NA NA NA NA NA NA NA X X X X X



NA NA NA NA NA NA NA NA X X X X X



NA NA NA NA NA NA NA NA X X X X X



NA NA NA NA NA NA NA NA X X X X X



NA NA NA NA NA NA NA NA X X X X X



NA NA NA NA NA NA NA NA X X X X X



NA NA NA NA NA NA NA NA X X X X X



NA NA NA NA NA NA NA NA X X X X X



NA NA NA NA NA NA NA NA X X X X X



NA NA NA NA NA NA NA NA X X X X X



NA NA NA NA NA NA NA NA X X X X X



NA NA NA NA NA NA NA NA X X X X X



NA NA NA NA NA NA NA NA X X X X X



NA NA NA NA NA NA NA NA NA NA NA X NA



NA NA NA NA NA NA NA NA NA NA NA NA NA



NA NA NA NA NA NA NA NA NA NA NA NA NA



NA NA NA NA NA NA NA NA NA NA NA NA NA



NA NA NA NA NA NA NA NA NA NA NA NA NA



NA NA NA NA NA NA NA NA NA NA NA NA NA



NA NA NA NA NA NA NA NA NA NA NA NA NA



NA NA NA NA NA NA NA NA NA NA NA NA NA



NA NA NA NA NA NA NA NA NA NA NA NA NA



NA NA NA NA NA NA NA NA NA NA NA NA NA



J:\UTC\PVOU\2014\GW Monitoring\1st half 2014 Work Plan\March 27 Revision\Tables\Table 3 RFA Page 9 of 12











Table 3



Request for Analysis Table



Groundwater Monitoring First Half 2014



Puente Valley Operable Unit Shallow Zone



Los Angeles County, California



VOCs 1,4-dioxane Perchlorate
1



Cr VI Boron



Total Dissolved



Solids



Carbonate and



Bicarbonate



Anions



(Cl
-
,NO2



-
, F



-
, NO3



-
, SO4



2-



)



Dissolved



Cations



(Na
+
, K



+
, Mg



2+
,



Ca
2+



)



CAM 17



Metals, total



**



Total



Extractable



Petroleum



Hydrocarbons Perchlorate



Metals,



dissolved



Dioxins and



Furans Methane



USEPA 8260B 8270C SIM



USEPA 331



(low level



0.10 ug/l)



USEPA 218.6



(low level 0.020



ug/l) USEPA 200.8 SM 18 2540C SM 2320 B USEPA 300 EPA 6010B



USEPA



6010B



/7470A USEPA 8015 USEPA 314.0



USEPA



6010B



/7470A EPA 8290 RSK 175



Accutest Accutest Weck Weck Weck Accutest Accutest Accutest Accutest Accutest Accutest Accutest Accutest Maxxam Accutest



HCI to pH <2,



chill to 4C, no



headspace chill to 4C



Sterile Field



Filtration (0.2 μm)



Chill to 4° C



Buffer solution



(NH4)2SO4



pH 9.3-9.7,



Chill to 4° C



HNO3,



Chill to 4° C Chill to 4° C Chill to 4° C Chill to 4° C



Field Filter



(0.45 μm)



HNO3



Chill to 4° C



HNO3



Chill to 4° C Chill to 4° C Chill to 4C



Field Filter



(0.45 μm)



HNO3



Chill to 4° C Chill to 4° C



HCI to pH <2,



chill to 4C, no



headspace



14 days 7 days 28 days 24 hr 6 months 7 days 14 days 28 days /48hr 28 days 28 days 7 days 28 days 28 days 1 year 14 days



Well Number



Well Screen



Interval (ft bgs)



Sampling



Method



Dedicated



Pump Schedule



Monitoring



Zone
2



Rationale



3x40 mL glass



VOA vial 2x1L Amber



1x125 mL



poly bottle



1x40mL



glass



1x250mL



poly bottle



1x250mL



poly bottle



1x250mL



poly bottle



2x1L



Amber



1x250 mL



poly bottle



1x250mL



poly bottle



2x1L



Amber



3x40 mL glass



VOA vial



WELL SAMPLES



Analytical Method



Preservatives



Holding Time



1 x 1L poly bottle



Analytes



Laboratory ***



DUP-10 (S-02B) NA NA NA NA NA NA NA X X X X X NA X NA NA X NA X X X



MS/MSD (MW6-61) NA NA NA NA NA NA X X X NA NA NA NA NA NA NA NA NA NA NA NA



MS/MSD (MW6-10) NA NA NA NA NA NA X X NA X NA NA NA NA NA NA NA NA NA NA NA



MS/MSD (MW6-17) NA NA NA NA NA NA X X NA NA NA NA NA NA NA NA NA NA NA NA NA



MS/MSD (MW6-63) NA NA NA NA NA NA X X NA NA NA NA NA NA NA NA NA NA NA NA NA



MS/MSD (S-06) NA NA NA NA NA NA X X NA X X X X X X NA NA NA NA NA NA



EQUIPMENT BLANK



(MP-20-4) NA NA NA NA NA NA X X NA NA NA NA NA NA NA NA NA NA NA NA NA



EQUIPMENT BLANK



(S-02B) NA NA NA NA NA NA NA X X X X X NA X NA NA X NA X NA NA



EQUIPMENT BLANK



(S-05) NA NA NA NA NA NA X X NA X X X X X X NA NA NA NA NA NA



EQUIPMENT BLANK



(S-07) NA NA NA NA NA NA X X NA X X X X X X NA NA NA NA NA NA



EQUIPMENT BLANK



(S-11) NA NA NA NA NA NA X X X NA X X NA X NA NA NA NA NA NA NA



FIELD BLANK (1 per day) NA NA NA NA NA NA X NA NA NA NA NA NA NA NA NA NA NA NA NA NA



TRIP BLANK



(1 per shipment) NA NA NA NA NA NA X NA NA NA NA NA NA NA NA NA NA NA NA NA NA



Notes



NA = not applicable



MOV - Mouth of Valley (PVOU)



SZ - Shallow Zone



IZ - Intermediate Zone



HS= Hydrasleeve sampling method



LF= Low flow sampling method



PS = Purge minimum 3 casing volumes before sampling



2"/4" = Dedicated pump; 2" or 4" diameter submersible centrifugal pump



* - Field test temperature and pH in HS and Westbay samples, if sufficient volume of water is present after sample collection.



***- Weck will be subcontracted by Accutest.



Perchlorate
1



- Sampled at Mid Valley Wells (Mid Valley Area Monitoring Well Work Plan, GeoTrans 2005)



Monitoring Zone
2
- As defined by United States Environmental Protection Agency



**- For IDW waste profiling purposes only. Analysis for CAM 17 metals total, not CAM 17 metals dissolved.
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Table 3



Request for Analysis Table



Groundwater Monitoring First Half 2014



Puente Valley Operable Unit Shallow Zone



Los Angeles County, California



Well Number



Well Screen



Interval (ft bgs)



Sampling



Method



Dedicated



Pump Schedule



Monitoring



Zone
2



Rationale



WELL SAMPLES



Analytical Method



Preservatives



Holding Time



Analytes



Laboratory ***



DUP-10 (S-02B) NA NA NA NA NA NA



MS/MSD (MW6-61) NA NA NA NA NA NA



MS/MSD (MW6-10) NA NA NA NA NA NA



MS/MSD (MW6-17) NA NA NA NA NA NA



MS/MSD (MW6-63) NA NA NA NA NA NA



MS/MSD (S-06) NA NA NA NA NA NA



EQUIPMENT BLANK



(MP-20-4) NA NA NA NA NA NA



EQUIPMENT BLANK



(S-02B) NA NA NA NA NA NA



EQUIPMENT BLANK



(S-05) NA NA NA NA NA NA



EQUIPMENT BLANK



(S-07) NA NA NA NA NA NA



EQUIPMENT BLANK



(S-11) NA NA NA NA NA NA



FIELD BLANK (1 per day) NA NA NA NA NA NA



TRIP BLANK



(1 per shipment) NA NA NA NA NA NA



Notes



NA = not applicable



MOV - Mouth of Valley (PVOU)



SZ - Shallow Zone



IZ - Intermediate Zone



HS= Hydrasleeve sampling method



LF= Low flow sampling method



PS = Purge minimum 3 casing volumes before sampling



2"/4" = Dedicated pump; 2" or 4" diameter submersible centrifugal pump



* - Field test temperature and pH in HS and Westbay samples, if sufficient volume of water is present after sample collection.



***- Weck will be subcontracted by Accutest.



Perchlorate
1



- Sampled at Mid Valley Wells (Mid Valley Area Monitoring Well Work Plan, GeoTrans 2005)



Monitoring Zone
2
- As defined by United States Environmental Protection Agency



**- For IDW waste profiling purposes only. Analysis for CAM 17 metals total, not CAM 17 metals dissolved.



Dissolved



Carbon Dioxide Iron VOCs -DW



Chemical



Oxygen



Demand



Biological



Oxygen Demand PCBs Fumigants Ammonia Orthophosphate Endothall Glyphosate



Chloronated



Herbicides



Carbamates and



Urea Pesticides



Diquat and



Paraquat



RSK 175 EPA 200.7 EPA 524.2 HACH 8000 SM 5210B EPA 508 EPA 504.1



SM 18



4500NH3F/G SM 18 4500PE EPA 548.1 547 515.3 531.1 549.2



Accutest Accutest Weck Accutest Alpha Weck Weck Accutest Accutest Accutest Accutest Accutest Accutest Accutest



Chill to 4° C



HNO3,



Chill to 4° C



HCI to pH <2,



chill to 4C, no



headspace



H2SO4



Chill to 4° C Chill to 4° C Chill to 4° C Chill to 4° C



H2SO4



Chill to 4° C



Field Filter Chill to



4° C Chill to 4° C Chill to 4° C Chill to 4° C MCAA Chill to 4° C



14 days 6 months 14 days 28 days 48hr 7 days 14 days 28 days 48 hr 7 days 14 days 14 days 28 days 7 days



3x40 mL glass



VOA vial



1x250mL



poly bottle



3x40 mL glass



VOA vial



2x40 mL glass



VOA vial



1x1L



poly bottle



2x1L



Amber



2x40 mL



Glass



1x250mL



poly bottle



1 x 500 mL poly



bottle



1x250 mL



Amber Glass



2x40 mL



Amber Glass



1 x 250 mL



Amber Glass 2 x 40 ml Glass



1x1L HDPE



Amber



X X X X X X X X X X X X X X



NA NA NA NA NA NA NA NA NA NA NA NA NA NA



NA NA NA NA NA NA NA NA NA NA NA NA NA NA



NA NA NA NA NA NA NA NA NA NA NA NA NA NA



NA NA NA NA NA NA NA NA NA NA NA NA NA NA



NA NA NA NA NA NA NA NA NA NA NA NA NA NA



NA NA NA NA NA NA NA NA NA NA NA NA NA NA



NA X X NA NA NA NA X X NA NA NA NA NA



NA NA NA NA NA NA NA NA NA NA NA NA NA NA



NA NA NA NA NA NA NA NA NA NA NA NA NA NA



NA NA NA NA NA NA NA NA NA NA NA NA NA NA



NA NA NA NA NA NA NA NA NA NA NA NA NA NA



NA NA NA NA NA NA NA NA NA NA NA NA NA NA
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Table 3



Request for Analysis Table



Groundwater Monitoring First Half 2014



Puente Valley Operable Unit Shallow Zone



Los Angeles County, California



Well Number



Well Screen



Interval (ft bgs)



Sampling



Method



Dedicated



Pump Schedule



Monitoring



Zone
2



Rationale



WELL SAMPLES



Analytical Method



Preservatives



Holding Time



Analytes



Laboratory ***



DUP-10 (S-02B) NA NA NA NA NA NA



MS/MSD (MW6-61) NA NA NA NA NA NA



MS/MSD (MW6-10) NA NA NA NA NA NA



MS/MSD (MW6-17) NA NA NA NA NA NA



MS/MSD (MW6-63) NA NA NA NA NA NA



MS/MSD (S-06) NA NA NA NA NA NA



EQUIPMENT BLANK



(MP-20-4) NA NA NA NA NA NA



EQUIPMENT BLANK



(S-02B) NA NA NA NA NA NA



EQUIPMENT BLANK



(S-05) NA NA NA NA NA NA



EQUIPMENT BLANK



(S-07) NA NA NA NA NA NA



EQUIPMENT BLANK



(S-11) NA NA NA NA NA NA



FIELD BLANK (1 per day) NA NA NA NA NA NA



TRIP BLANK



(1 per shipment) NA NA NA NA NA NA



Notes



NA = not applicable



MOV - Mouth of Valley (PVOU)



SZ - Shallow Zone



IZ - Intermediate Zone



HS= Hydrasleeve sampling method



LF= Low flow sampling method



PS = Purge minimum 3 casing volumes before sampling



2"/4" = Dedicated pump; 2" or 4" diameter submersible centrifugal pump



* - Field test temperature and pH in HS and Westbay samples, if sufficient volume of water is present after sample collection.



***- Weck will be subcontracted by Accutest.



Perchlorate
1



- Sampled at Mid Valley Wells (Mid Valley Area Monitoring Well Work Plan, GeoTrans 2005)



Monitoring Zone
2
- As defined by United States Environmental Protection Agency



**- For IDW waste profiling purposes only. Analysis for CAM 17 metals total, not CAM 17 metals dissolved.



Cyanide



Gross Alpha



and Gross Beta Ra-228 Ra 226 Sr-90 U 234,235,238 H-3 SVOCs ORP Temperature



Dissolved



Oxygen pH E.C.



SM18 4500CN E EPA 900 EPA 904.0 EPA 903.1 EPA 905.0 Eichrom ACW03 EPA 906.0 525.2 Field Test* Field Test* Field Test* Field Test* Field Test*



Accutest ACZ Laboratories
ACZ



Laboratories
ACZ Laboratories Accutest ACZ Laboratories



ACZ Laboratories/



Energy Labs
Accutest



NaON



Chill to 4° C



HNO3,



Chill to 4° C



HNO3,



Chill to 4° C



HNO3,



Chill to 4° C



HNO3,



Chill to 4° C



HNO3,



Chill to 4° C Chill to 4° C



HCI to pH <2,



chill to 4C, no



headspace



14 days 6 months 6 months 6 months 6 months 7 days 6 months 14 days Immediate Immediate Immediate Immediate Immediate



1x250mL



poly bottle



1 x 125 ml Amber



Glass



2x1L



Amber Glass1 x 1L , 2 x 4 L poly bottle



X X X X X X X X NA NA NA NA NA



NA NA NA NA NA NA NA NA NA NA NA NA NA



NA NA NA NA NA NA NA NA NA NA NA NA NA



NA NA NA NA NA NA NA NA NA NA NA NA NA



NA NA NA NA NA NA NA NA NA NA NA NA NA



NA NA NA NA NA NA NA NA NA NA NA NA NA



NA NA NA NA NA NA NA NA NA NA NA NA NA



NA NA NA NA NA NA NA X NA NA NA NA NA



NA NA NA NA NA NA NA NA NA NA NA NA



NA NA NA NA NA NA NA NA NA NA NA NA



NA NA NA NA NA NA NA NA NA NA NA NA NA



NA NA NA NA NA NA NA NA NA NA NA NA NA



NA NA NA NA NA NA NA NA NA NA NA NA NA
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Table 4



Rationales for Exculsion or Inclusion of Specific Groundwater Analyses



Groundwater Monitoring First Half 2014



Puente Valley Operable Unit Shallow Zone



Los Angeles County, California



VOCs 1,4- dioxane Perchlorate Cr VI Boron



Total Dissolved



Solids



Anions



(F
-
, Cl



-
,NO2, NO3,



SO4)



Carbonate and



Bicarbonate



Dissolved Cations



(Na+, K+, Mg2+,



Ca2+) 123-TCP Perchlorate



CAM 17



Metals, total



Metals,



dissolved



Total Petroleum



Hydrocarbons



Dioxins and



Furans Methane



Dissolved



Carbon Dioxide Iron VOCs -DW SVOCs



Chemical



Oxygen



Demand



Biological



Oxygen Demand PCBs



EPA 8260B 8270C



EPA 331



(low level 0.10



ug/l)



EPA 218.6



(low level 0.020



ug/l) EPA 200.8 SM 18 2540C EPA 300 SM 2320 B EPA 6010B



EPA 524.2M



GC/MS SIM



(0.005 ug/L RL) EPA 314.0



EPA 6010B



/7470A



EPA 6010B



/7470A EPA 8015 EPA 8290A RSK 175 RSK 175 EPA 200.7 EPA 524.2 525.2 HACH 8000 SM 5210B EPA 508



S
3



S
3



X
9



S
8



X
12



X
12



X
12



X
12



X
12



X
7



X
10



X
10



X
12



X
12



X
12



X
12



X
12



X
12



X
12



X
12



X
12



X
12



X
12



S
3



S
3



X
9



S
8



X
12



X
12



X
12



X
12



X
12



X
7



X
10



X
10



X
12



X
12



X
12



X
12



X
12



X
12



X
12



X
12



X
12



X
12



X
12



S
1



S
1



X
9



S
8



X
12



X
12



X
12



X
12



X
12



X
7



X
10



X
10



X
12



X
12



X
12



X
12



X
12



X
12



X
12



X
12



X
12



X
12



X
12



S
1



S
1



X
9



S
8



X
12



X
12



X
12



X
12



X
12



X
7



X
10



X
10



X
12



X
12



X
12



X
12



X
12



X
12



X
12



X
12



X
12



X
12



X
12



S
1



S
1



X
9



S
8



X
12



X
12



X
12



X
12



X
12



X
7



X
10



X
10



X
12



X
12



X
12



X
12



X
12



X
12



X
12



X
12



X
12



X
12



X
12



S
1



S
1



X
9



S
8



X
12



X
12



X
12



X
12



X
12



X
7



X
10



X
10



X
12



X
12



X
12



X
12



X
12



X
12



X
12



X
12



X
12



X
12



X
12



S
3



S
3



X
9



S
8



X
12



X
12



X
12



X
12



X
12



X
7



X
10



X
10



X
12



X
12



X
12



X
12



X
12



X
12



X
12



X
12



X
12



X
12



X
12



S
1



S
1



X
9



S
8



X
12



X
12



X
12



X
12



X
12



X
7



X
10



X
10



X
12



X
12



X
12



X
12



X
12



X
12



X
12



X
12



X
12



X
12



X
12



S
1



S
1



X
9



S
8



X
12



X
12



X
12



X
12



X
12



X
7



X
10



X
10



X
12



X
12



X
12



X
12



X
12



X
12



X
12



X
12



X
12



X
12



X
12



S
1



S
1



X
9



S
8



X
12



X
12



X
12



X
12



X
12



X
7



X
10



X
10



X
12



X
12



X
12



X
12



X
12



X
12



X
12



X
12



X
12



X
12



X
12



S
3



S
3



X
9



S
8



X
12



X
12



X
12



X
12



X
12



X
7



X
10



X
10



X
12



X
12



X
12



X
12



X
12



X
12



X
12



X
12



X
12



X
12



X
12



S
3



S
3



X
9



S
8



X
12



X
12



X
12



X
12



X
12



X
7



X
10



X
10



X
12



X
12



X
12



X
12



X
12



X
12



X
12



X
12



X
12



X
12



X
12



S
3



S
3



X
9



S
8



X
12



X
12



X
12



X
12



X
12



X
7



X
10



X
10



X
12



X
12



X
12



X
12



X
12
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Table 4



Rationales for Exculsion or Inclusion of Specific Groundwater Analyses



Groundwater Monitoring First Half 2014



Puente Valley Operable Unit Shallow Zone



Los Angeles County, California



MW-6-45



MW6-62



MW6-63



MW6-61



MW6-64



MW-D2



MW6-35



MW6-36



MW6-37



MW-6-44



MW-05



MW-13



MW-14



MW6-10



MW-6-17i



SW-05



VCW-06



VCW-07



VCW-09



MW-03
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SW-04



MW-01B



MW-09
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VCW-03
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MW-01A



MW-02



MW-16D
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MW6-20B



MW-11



MW-17S



MW-18D



MW-18S



MW6-11



MW-17D



MW-15



MW-06



MW-08



MW-12



Analytical Method



Analytes



WELL SAMPLES



Fumigants Ammonia Orthophosphate Endothall Glyphosate



Chloronated



Herbicides



Carbamates and



Urea Pesticides



Diquat and



Paraquat



Cyanide,



Total



Gross Alpha



and Gross Beta Ra-228 Ra 226 H-3 Sr-90



Uranium 234, 235,



238 ORP Temperature Dissolved Oxygen pH E.C.



EPA 504.1 SM 18 4500NH3F/G SM 18 4500PE EPA 548.1 547 515.3 531.1 549.2



SM18



4500CN E EPA 900 EPA 904.0 EPA 903.1 EPA 906.0 EPA 905.0



Eichrom



ACW 03 Field Test* Field Test* Field Test* Field Test* Field Test*
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Los Angeles County, California



MW-17D



Analytical Method



Analytes



WELL SAMPLES



Notes



S
1



Sample the well per



rationale provided with



associated footnote



X
10



Do not sample the well



per rationale provided with



associated footnote



Ca Calcium



DW – drinking water



Cl- Chloride



Cr VI – hexavalent chromium



E.C. electrical conductivity



EPA – United States Environmental Protection Agency



H-3 – tritium



K – potassium



F fluorine



H-3 – tritium



K – potassium



Mg magnesium



Na – sodium



NO2 – Nitrogen



NO3 Nitrate



ORP – oxidation reduction potential



PCBs – poly chlorinated biphenyls



Ra – radium



SO4 sulfate



Sr – Strontium



SVOCs – semi-volatile organic compounds



VOCs – volatile organic compounds



MP20-4



MP20-5



MW8-3B



MW8-3C



MW8-3D



S-05
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S-02A
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MW8-3A



P1-L
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MW8-1B



MW8-1C



MW8-1D



MW6-16



MW-07



P1-U



P1-UM



P1-LM



MW6-21



MW6-15



MW6-17



MW6-13



MW6-14



MW6-71



MW-D1



MW6-65



VCW-01



MW6-18



Fumigants Ammonia Orthophosphate Endothall Glyphosate



Chloronated



Herbicides



Carbamates and



Urea Pesticides



Diquat and



Paraquat



Cyanide,



Total



Gross Alpha



and Gross Beta Ra-228 Ra 226 H-3 Sr-90



Uranium 234, 235,



238 ORP Temperature Dissolved Oxygen pH E.C.



EPA 504.1 SM 18 4500NH3F/G SM 18 4500PE EPA 548.1 547 515.3 531.1 549.2



SM18



4500CN E EPA 900 EPA 904.0 EPA 903.1 EPA 906.0 EPA 905.0



Eichrom



ACW 03 Field Test* Field Test* Field Test* Field Test* Field Test*
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Table 4 Footnotes



1
Perform supplemental investigation of the PVOU SZ Eastern Plume prior to continuing with remedial design activities



2
Perform groundwater monitoring to confirm the stable and/or contracting nature of the PVOU SZ Middle Plume.



3
Perform groundwater monitoring to confirm the stable and/or contracting nature of the PVOU SZ Western Plume.



4
Perform sampling and analysis per the USEPA-Approved Westernmost Plume Area Monitoring Well Installation Work Plan



5
Perform sampling and analysis per the USEPA-Approved Mid-Valley Area Monitoring Well Installation Work Plan.



6
Perform sampling and analysis per USEPA directive. Data quality objectives (DQOs) and rationale were not communicated.



7
A total of 21 wells were sampled for 1,2,3 TCP in September 2013 per a directive from the USESPA .



1,2,3-TCP was not detected (ND) in 19 of the 21 groundwater samples samples associated with the September 2013



sampling. The detected concentrations ranged between 0.019 ug/L (MW6-16) and 0.0069 ug/L (MW6-19). 1,2,3 TCP is



not a PVOU contaminant of concern requiring containment (see Table 1 of Attachment 1 to the ESD).
8



Sampling and analysis will be performed in response to a February 25, 2014 email directive from the USEPA (comment #



12). Hexavalent chromium is not a PVOU contaminant of concern requiring containment (see Table 1 of Attachment 1 to



the ESD). USEPA considers hexavalent chromium to be a potential contaminant of concern requiring containment in the



PVOU SZ at the Mouth of the Puente Valley.
9



Perchlorate has been detected ubiquitously thoughout the PVOU at concentrations of less than 20 ug/L. UTC/Carrier has



agreed to remove perchlorate as part of the PVOU SZ North of Puente Creek treatment of extracted groundwater that is



anticipated to be constructed at 13811 Amar Road, La Puente, CA. Perchlorate is not a PVOU contaminant of concern



requiring containment (see Table 1 of Attachment 1 to the ESD).
10



This analytical method is used only for waste characterization associated with disposal.
11



Perchlorate is not a PVOU contaminant of concern requiring containment (see Table 1 of Attachment 1 to the ESD).



Perchlorate has been detected ubiquitously thoughout the PVOU at concentrations of less than 20 ug/L. UTC/Carrier has



agreed to remove perchlorate at the PVOU SZ North of Puente Creek treatment that will be constructed at 13811 Amar



Road, La Puente, CA. Perchlorate data are not necessary to meet the DQOs.



11
The USEPA has directed UTC/Carrier to sample this well for certain inorganic chemicals (baseline water quality sampling)



to evaluate the feasibility of reinjecting treated PVOU SZ groundwater.



12
This well/analyte is not necessary to evaluate the feasibility of reinjecting treated PVOU SZ groundwater and/or is not in



the PVOU SZ at the Mouth of the Puente Valley.
13



Footnote 13 is not used in this table.
14



Field parameter measurement.
15



Extraction well. Not designed for general groundwater monitoring.
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1.0 INTRODUCTION 
 
This Site-Specific Health and Safety Plan has been prepared in accordance with the Occupational 
Safety and Health Administration (OSHA) Hazardous Waste Operations and Emergency 
Response; Final Rule Standard 29 CFR 1910.120, and in accordance with Title 8 California Code 
of Regulations 5192. The purpose of this plan is to establish safe procedures and work practices 
for Tetra Tech GEO, Inc. (Tetra Tech) personnel and Tetra Tech subcontractors engaged in field 
activities associated with the sampling and monitoring of shallow zone wells in the Puente Valley 
Operable Unit (PVOU). 
 



One to two personnel are required for approximately eleven work days to complete the 
sampling for each quarter. Tetra Tech and each of its subcontractors shall have submitted and 
completed the United Technologies Corporation (UTC) Conn OPS Level 3 on-line training 
(https://www.ehs-env.com/ehsrs/ContractorLogon) prior to performing the work covered by this 
HASP. The Conn OPS Level 3 on-line training shall be renewed each calendar year.   
 



Prepared and Certified *by:   
        



*Hazard Assessment Certification:  This certifies that Tetra Tech GEO Inc. has assessed the 
types, risk levels, and severity of hazards for this project and has selected appropriate personal 
protective equipment for site personnel in accordance with OSHA Standard 29 CFR 1910.132. 



 
 



 





https://www.ehs-env.com/ehsrs/ContractorLogon
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2.0 PROJECT ORGANIZATION AND RESPONSIBILITY 



 



2.1 KEY PERSONNEL AND EMERGENCY NUMBERS 
 
The following personnel and organizations are associated with the planned activities. The 
organizational structure will be reviewed and updated as necessary during the course of the 
project. 
 
 



Name/Title     Responsibility   Telephone 
 



United Technologies Corporation 
 
Bradley Barquest    UTC Contact    (248) 538-0190 
 



Tetra Tech 
 
Roy Marroquin     Operations Manager   (949) 809-5234 
 
Scott Parsons    Project Manager   (949) 809-5222 
           Cell: (949) 521-1439 
 
Don Lee     Task Manager   (949) 809-5220 
 
James Walker    Irvine Health & Safety Officer (949) 809-5216 
Health & Safety Officer        Cell: (323) 717-7554 
 
Tatiana Moisseeva    On-Site Safety Officer  (949) 809-5226 
           Cell: (617) 548-0731 
 
Michelle Gillie, CIH    Corporate Health & Safety  (610) 337-7660 x105 
       Director   Cell (610) 348-7197 



Emergency Numbers 



 
Emergency Services   Ambulance, Fire, Police  911 



 
WorkCare     Incident Intervention Program 1-888-449-7787 
 
Citrus Valley Medical Center  Emergency Room   (626) 962-4011 
 



Subcontractor(s) 
 
Subcontractors will be identified as work progresses and will be required to review, sign, and 
comply with the provisions of this Health and Safety Plan. Service will include drilling companies 
providing a pump rig and operator for purging deep wells. Each of the personnel provided at the 
site by a subcontractor will have 40 hours or more of OSHA health and safety training for 
hazardous waste sites, annual 8-hour refresher training, as well as first aid and CPR training.  
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Company Name    Services Provided   Contact Number 
 
__________________________  ________________________ _____________ 
 
__________________________  ________________________ _____________ 
 
__________________________  ________________________ _____________ 
 
__________________________  ________________________ _____________ 
 
__________________________  ________________________ _____________ 
 
 



2.2 RESPONSIBILITIES OF KEY PERSONNEL 
 
On-Site Safety Officer - The On-Site Safety Officer (OSSO) is responsible for maintaining proper 
medical surveillance and respirator fit tests, providing hazard communication information, 
providing training in safe operating procedures, and advising the project manager on any matters 
concerning the health and safety of employees or the public. The OSSO may be required to 
perform various types of area or personnel monitoring for purposes of verifying worker exposure 
and proper selection of Personal Protective Equipment (PPE). The OSSO will have the authority 
to change procedures and levels of protective clothing or to shut down operations.  The OSSO 
has responsibility for conducting safety meetings. The OSSO will review and maintain ambient air 
monitoring results.   
 
Project Manager - The Project Manager (PM) has the primary responsibility for the fulfillment of 
the terms of the contract. The PM must oversee operations and ensure that all legal and safety 
requirements are met. It is the duty of the PM to keep the project on schedule, within budget and 
to communicate with the client regarding the progress toward the specified goals The Project 
Manager will review the health and safety plan for thoroughness and accuracy.  The Project 
Manager oversees all field personnel including the Site Supervisor and the OSSO, and is 
responsible for ensuring that all field personnel are fulfilling their roles and responsibilities.  The 
Project Manager has direct responsibility for project health and safety which includes hazard 
assessment, PPE selection certification, employee training, medical surveillance, hazard 
communication, job hazard analysis, Health and Safety Plan preparation, site access 
coordination, site inspections/audits, project kick-off meeting and daily tailgate meetings, incident 
reporting, incident investigations, and pre-qualification and selection of subcontractors.   
 
Health & Safety Officer - The health & safety officer will review the health and safety plan to see 
that all operations and equipment comply with Title 8 of the California Code of Regulations 5192, 
OSHA Regulations 29 CFR 1910.120 "Hazardous Waste Operations and Emergency Response" 
and applicable parts of OSHA 29 CFR 1910 and 1926. The health and safety officer is 
responsible for maintaining supplies of appropriate PPE for Tetra Tech staff, coordinating training 
as needed, and scheduling medical reviews.  The health and safety officer will conduct periodic 
audits. 
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Corporate Health and Safety Director – The Corporate Health and Safety Director will review the 
health and safety plan for thoroughness and accuracy, establish PPE action levels and air 
monitoring and training requirements and review and approve proposed subcontractors for health 
and safety performance (contractor H&S screening). 
 
The health and safety protocols established in this plan are based on the site conditions and 
health and safety hazards known and/or anticipated to be present from available site data. This 
plan is intended solely for use during the proposed activities described in the site work plan. 
Specifications herein are subject to review and revision based on actual conditions encountered in 
the field during site activities. 
 
Before site operations begin all employees and subcontractors involved in these operations will 
have read and understood this site safety plan, and signed the Safety Plan Compliance 
Agreement included as Appendix A.  Any revisions to this plan will be communicated to all 
employees and subcontractors involved with these operations. 
 



2.3 VISITORS 
 
Visitors to the project work areas will be briefed by either the OSSO on the hazards present at that 
location. Visitors shall receive site specific health and safety training and will be accompanied by 
the OSSO at all times in the work zone.  Any visitors observed to be in the work zone without the 
OSSO shall be escorted out of the work zone.  Visitors entering the work zone shall comply with 
the provisions of this plan, as well as relevant OSHA requirements for medical monitoring, 
training, and personal protection. Visitors must supply their own PPE. 
 
Visitors not adhering to the above mentioned requirements will be requested to leave the project 
work area. 
 



2.4 RECORD KEEPING 
 
A Site Specific Health and Safety Plan Minimum Standards Checklist is provided as Appendix B. 
This form documents the location of key information within the HASP. This form must be 
completed by the PM or the Health & Safety Officer before any field activity begins. 
 



2.5 INSPECTIONS 
 
In the event of a Job Site inspection, a Contractor Job Site Inspection Form is provided in 
Appendix C. Following the conclusion of the inspection, the newly completed form will be 
submitted to the Tetra Tech PM for review. A copy of the completed inspection form will be kept 
with the HASP, as well as a summary of any actions taken as a result of the inspection.  
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3.0 SCOPE OF WORK 



 
The following type of work will be necessary to conduct the groundwater monitoring and is 
covered by this Health and Safety Plan:   
 



 Setting up traffic control; 



 Measuring groundwater levels; 



 Purging wells; 



 Installing and removing HydraSleeve samplers; 



 Collecting groundwater samples; and 



 Preparing samples for shipment to the laboratory. 
 
The health and safety hazards will vary with the type and the location of the activity associated 
with the remedy.  The major safety/health hazards are anticipated to be: 
 



1) Exposure to chemical-contaminated groundwater; 



2) Lifting and movement of heavy equipment; and 



3) Traffic hazards while working.  
 
The primary chemicals of concern (COCs) in the PVOU include 1,1,1-TCA, TCE, PCE, 1,1-DCE, 
1,4-dioxane, 1,1-DCA and perchlorate. A summary table of the primary chemicals of concern 
detected in the PVOU is included in Appendix D.   
 
The monitoring wells have been completed in various locations in the City of Industry, City of La 
Puente, and Valinda. A general traffic control plan will be prepared before initiating work, and 
submitted to the City of Industry, the City of La Puente, and to Los Angeles County for work in the 
unincorporated community of Valinda. Traffic control measures including the placement of 
flagging, signs, and traffic cones will be used in the case of necessary lane closures. The traffic 
control procedures will meet Los Angeles County, City of Industry, or La Puente and Cal-Trans 
requirements for lane closures. The proposed scope of work for this project will be completed 
during normal business hours (7 am to 6 pm) in most cases.  A work zone plan will be completed 
for each GW sampling location which will be found in Appendix E.  
 
The sampling of groundwater presents the potential for exposure to chemical hazards.  Samplers 
will wear appropriate PPE (see Section 7.0) to minimize exposure.  The quarterly sampling round 
encompasses wells located in the source zone and down gradient from source areas of the 
chemical hazards; therefore, the potential for hazardous concentrations of VOCs in groundwater 
is anticipated.  During decontamination of equipment, Tetra Tech personnel will utilize the same 
procedures and level of protection that is used during sampling activities. 
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4.0 HAZARD EVALUATION 
 
The intent of this section is to identify and describe the chemical and physical hazards associated 
with project tasks, evaluate the risk from these hazards, and present appropriate control 
measures for reducing or eliminating the hazards. 
 



4.1 CHEMICAL HAZARD REVIEW 
 
Chemicals that have been detected in the PVOU Shallow Zone site include PCE, TCE, 1, 1-DCE, 
1, 1, 1-TCA, 1, 1-DCA, 1, 4-Dioxane, and perchlorate. The chemicals possess various physical, 
chemical, and toxicological properties including acute/chronic toxicity. Hazard information for 
these chemicals is summarized in Appendix D. 
 
Predictive modeling for worst case vapor exposure concentrations of volatile organic 
compounds identified in the groundwater shows that the 1,1-DCE and TCE vapors would 
constitute the predominant airborne vapors (84% and 14%, respectively), and the 
concentrations of all vapor components are not likely to exceed the respective Cal/OSHA PELs 
or other published exposure limits as shown in the table below. 
 



Chemical Cal/OSHA PEL 2011 ACGIH TLV 



1,1-DCE None listed 5 ppm 



TCE 100 ppm 10 ppm 



 
Potential routes of exposure to the chemicals include dermal (skin and/or eye contact), inhalation, 
and ingestion. The overall health risk from exposure to the chemicals is uncertain for several 
reasons. Actual concentrations are variable, effects from low-level exposure to the mix of 
chemicals cannot be predicted, the length of potential exposure is unknown, and the risk of 
personnel exposure by project activities may vary. Therefore, the specified PPE is to be worn at 
all times during field duties. 
 



4.2 PHYSICAL HAZARD REVIEW 
 
Vehicular Traffic – Safe driving is to be practiced while traveling to and from site. Caution must be 
taken when working in public streets. In the case of necessary lane closures, traffic control 
procedures that meet Los Angeles County, City of Industry, City of La Puente, Valinda and Cal-
Trans requirements for lane closures must be implemented. A Traffic Control Plan will be 
prepared prior to initiating site work in public streets.  
 
Heavy Equipment and Trucks - Caution must be taken when working around heavy equipment 
such as forklifts and trucks. Clearly marked work zones are to be erected at safe distances from 
heavy vehicle thoroughfares. High visibility reflective vests are to be worn at all times during field 
activities. The site safety standard operating procedures and standard safety procedures are 
provided as Appendix F-1.  
 
Lifting Field Equipment – Warm up before starting any field duties. Practice the correct lifting 
techniques when unloading\loading trucks and moving equipment. Use another worker whenever 
possible to team lift equipment. 
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Heat Stress - Heat stress is a concern when workers are required to wear protective clothing 
and/or work in hot weather. However, heat stress is one of the most preventable hazards to 
workers. Appendix F-2 provides guidance for the recognition of and treatment for heat stress. The 
OSSO will be responsible for observing personnel for performance-related effects of heat, and for 
making the necessary adjustments in work/rest periods to maintain a safe body temperature. Cool 
liquids will be provided for site workers to replace lost body fluids and electrolytes.  Furthermore, 
workers will be instructed to observe each other and communicate suspected heat stress to the 
OSSO or the Site Supervisor. A heat stress prevention checklist is provided in Appendix F-2 to 
assist in determining the quantity of water and shade to be provided.  
 
Fire - Sparks can be generated by generators, electrical equipment or sharp contact between 
metal equipment parts and rocks. At least one 20-pound ABC fire extinguisher must be readily 
available at all times. Water and hoses should also be available when practical while equipment is 
operating, even on concrete and asphalt. All field personnel should be aware of the location of the 
fire extinguisher and hoses. 
 
Other - Potential natural disasters may include earthquake, wildfires, etc.  Prior to mobilization and 
during the course of the project, the Project Manager or his designee will verify with local and 
regional authorities as to the occurrence and locations of such disasters and adhere to the 
evacuation orders as appropriate.  This information and the resulting project suspension will be 
promptly communicated to all project personnel via telephone.   
 



4.3 BIOLOGICAL HAZARDS 
 
Potential exposure to spiders, snakes and insects can occur when opening well covers, moving 
equipment and disturbing vegetation. Work gloves and appropriate tools must be used when 
carrying out all physical duties. Insect repellent is to be made available to every work team and 
used where there is evidence of infestation. Well vaults should be visually inspected for biological 
hazards before employees reach in. 
 



4.4 TASK BY TASK RISK ANALYSIS 
 
The evaluation of hazards is based upon Tetra Tech’s understanding of the site background 
information and anticipated risks posed by the various tasks.  The table in Appendix G provides a 
summary of specific associated hazards and the protective measures to be implemented for each 
task of the groundwater monitoring program.   
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5.0 SITE CONTROL 



 



5.1   SITE ACCESS 
 
The work will be conducted in various locations within City of Industry, City of La Puente and the 
unincorporated area of Valinda, within Los Angeles County. These locations surround commercial 
and industrial properties, public streets and right-of-ways. Accordingly, specific care will be taken 
to limit the access of the public to the work-site. The traffic control plan will be implemented for 
each site mobilization on a public street. Tetra Tech employees will stay within the designated 
working limits of non-controlled track (e.g., yard track, industrial site tracks) and will not travel 
outside these areas. 
 



5.2   SITE COMMUNICATION 
 
Communication links must be established and maintained between field team members and 
between the field team and local emergency contacts. Tetra Tech personnel will have a mobile 
telephone in the field at all times. Calls can be made to or from the mobile telephone for 
information or emergency purposes. Emergency telephone numbers are listed in Section 2.1 and 
will be available in the field at all times. 
 



5.3    TRAFFIC CONTROL AND WORK ZONE DEFINITION 
 
During each monitoring event a work zone will be defined by cones, signs, arrow lights, etc.  
Areas where monitoring wells don’t block an entire lane of traffic will be referred to by General 
Traffic Control Plans that are provided in Figures 2 to 4. Work zone areas that require closure of a 
lane or are in highly traveled roads will have a separate Traffic Control that will be site specific are 
included in Figures 5 to 7.  Protective parking will be practiced with field vehicles wherever 
possible. The work zone is set up to keep the non essential personal clear of the well and prevent 
any contact with impacted groundwater. Entry into the work zone requires the use of appropriate 
PPE at all times.  
 



At the direction of the United States Environmental Protection Agency (USEPA), under no 



conditions shall any work be conducted on the section of California Avenue that extends 



from Nelson Avenue to East Valley Boulevard in City of Industry unless a traffic watchman 



is on duty.  The traffic control plan for monitoring well VCW-07 (the only PVOU SZ 



monitoring well affected by this restriction) is provided as Figure 7. 
 
Decontamination of equipment will be conducted at the support vehicle and transported in the 
wastewater drum. Wastewater will be contained in a tank and sampled for waste characterization. 
Wastewater will be disposed at an approved offsite disposal or treatment facility.  
 



5.4    PROJECT NOTIFICATIONS 
 



Notifications will be provided to proper agencies at least 10 days prior to each quarterly 
monitoring event. The task manager will be responsible for making notifications.  The OSSO will 
confirm with the task manager the notifications have been made. 
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 Environmental Protection Agency (EPA): Raymond Chavira – (415) 947-4218 



 Los Angeles County Sheriff’s Department: Ray Enriquez – (626) 330-3322 



 Los Angeles Fire Department: (213) 473-9060 



 City of La Puente: Rene Salas – (626) 855-1500, rsalas@lapuente.org 



 City of Industry: Joshua Nelson – (626) 333-3036, jnelson@cc-eng.com  



 CH2M Hill: John Dolegowski – (714) 435-6335, jdolegow@ch2m.com  





mailto:jnelson@cc-eng.com


mailto:jdolegow@ch2m.com
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6.0 AIR MONITORING REQUIREMENTS 
 



6.1 AIR MONITORING FREQUENCY 
 



Organic Gas and Vapor Monitoring with PID: 
 



1. Monitor ambient air in work zone at all well locations. 
 



6.2 ACTION  LEVELS 
 
The following describes actions to be taken by site personnel based upon air monitoring results. 
Action levels for additional protective equipment levels will be based upon PID readings taken 
within the breathing zone of Tetra Tech or subcontractor personnel.  Readings will be taken 
randomly and will account for variability due to wind dispersion.  The following PPE levels will be 
used for the total organic vapor content of the air: 
 
   PID Reading  Action  
 
   0 - 5 ppm   Level D 
   Above Background 
 
   5 - 25 ppm – sustained for > 1 min  Level C 
   Above Background 
 
   > 25 ppm sustained  Stop work and  
   Above Background  reassess. 
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7.0 PERSONAL PROTECTIVE REQUIREMENTS 
 



7.1 LEVELS OF PROTECTION 
 
Personal protective equipment (PPE) required for the groundwater monitoring program include: 
 
Level D 
 



1. Safety boots with steel toe and shank (meeting OSHA Standard 1910.136 for protective 
footwear);  



2. Safety glasses with side shields; 



3. Wide brim hat for sun protection; 



4. Work gloves for well lids and moving equipment; 



5. Nitrile disposable inner gloves; 



6. Hearing protection, as necessary; and 



7. Reflective high-visibility traffic vest. 
 
Level C – used on trigger of Action Levels 
 



1.  Air purifying NIOSH approved respirator with combination organic vapor/acid gas, and high 
efficiency particulate air (HEPA) cartridges. 



 
All selected PPE meets the requirements of the applicable OSHA Standards 1910.133 to 
1910.138.  It is anticipated that most of the work will be done at Level D and Modified Level D. 
Therefore, Level A and B protection are not described herein. 
 



7.2   REASSESSMENT OF PROTECTION PROGRAM 
 
When a significant change in site conditions occurs, the hazards will be reassessed by the OSSO. 
 The Level of PPE may be upgraded or downgraded, with the approval of the Project Manager or 
CHSP, based upon a change in site conditions. Some indicators for reassessment are: 
 



1. Change of season/weather; 



2. When temperature extremes limit the effectiveness of PPE; 



3. Contaminants other than those previously identified are encountered; 



4. Change in ambient levels of contaminants (see "Action Levels" described in Section 6.2); 
and 



5. Change in work scope that affects the degree of contact with contaminants. 
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8.0 EMERGENCY RESPONSE/CONTINGENCY PLAN 
 
This section describes contingencies and emergency planning procedures. All project related 
emergency incidents will be reported immediately to the corporate Health and Safety Director or 
the Project Manager.  The Project Manager will be responsible for immediately notifying UTC. 
 



8.1 PRE-EMERGENCY PLANNING 
 
All employees will be trained in and reminded of provisions of the emergency response plan, 
communication systems, and evacuation routes during the site briefings. The plan will be 
reviewed and revised, as necessary to ensure that the plan is adequate and consistent with 
prevailing site conditions. 



 



8.2   PERSONNEL ROLES AND LINES OF AUTHORITY 
 
The OSSO has primary responsibility for responding to and correcting emergency situations and 
for taking appropriate measures to ensure the safety of site personnel. Possible actions may 
involve evacuation of personnel from the site area, or shut down of operations. The OSSO is 
additionally responsible for ensuring that corrective measures have been implemented, 
appropriate authorities notified, and follow-up reports completed. The OSSO will direct responses 
to any medical emergency. 
 



8.3   EMERGENCY RECOGNITION/PREVENTION 
 
Sections 4.1 and 4.2, and Appendix D identify the chemical and physical hazards of the project. 
Personnel will be familiar with techniques of hazard recognition from Health and Safety training 
and site-specific briefings. The OSSO is responsible for ensuring that PPE is available to 
personnel and utilized properly. 



 



8.4    EVACUATION ROUTES AND PROCEDURES 
 
In the event of an emergency that necessitates an evacuation of the work area, personnel will be 
expected to mobilize to Allen J Martin Park at the corner of Giordano and California. Personnel 
will remain at that area until the OSSO provides further instructions. All personnel working at the 
project location will be informed of the evacuation route and mobilization place. 
 



8.5    EMERGENCY CONTACTS/NOTIFICATION 
 
In the event of an emergency, personnel will take direction from the OSSO who will notify 
appropriate emergency organizations and coordinate activities. The Tetra Tech PM will be 
immediately notified of any emergency. It will be the responsibility of the Tetra Tech PM to notify 
UTC of any emergencies that occur during the field work. 
 
Emergency contact numbers are listed in Section 2.1 
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8.6   DIRECTIONS TO HOSPITAL 
 
Directions to the nearest hospital from each well location are provided in Appendix H.  A copy of 
the Health and Safety Plan will be kept with each team working on the program. 
 



8.7   EMERGENCY PROCEDURE 
 
Project related emergency events and procedures are summarized below. 
 
Emergency Medical Treatment Procedures 
 
Any person who becomes ill or injured in the Exclusion Zone must be decontaminated to the 
maximum extent possible. If the injury or illness is minor, decontamination will be completed and 
first aid administered prior to transport. If the patient's condition is serious, only partial 
decontamination will be completed as deemed appropriate (i.e., removal of coveralls from the 
victim and redressing in clean coveralls or wrapping in a blanket). First aid will be administered 
while awaiting an ambulance or paramedics. All project-related individuals are authorized to call 
an ambulance. The first individual responding to the emergency should call the ambulance.   All 



injuries and illnesses will be immediately reported to the PM.  The Corporate Health and Safety 



Director must be notified by telephone within one (1) hour of the incident occurrence. 
 
Any person transported to a medical clinic or hospital for treatment will take the list of compounds 
that they may have been exposed to at the site (Appendix D). 
 
Any vehicle used to transport contaminated personnel will be cleaned as necessary. 
 
Fires 
 
The local fire department should be notified immediately via the 911 operator by the first individual 
to observe a fire. Do not use an ABC fire extinguisher if the fire appears to be the result of a 
chemical reaction; use only a Class D extinguisher if chemicals are involved. Water should only 
be used in the event the fire is a Class A fire of ordinary combustible materials.  Keep at a safe 
distance in the event of flare-up, sparking, or explosion. If possible, move equipment and any 
flammables away from fire area. Use respiratory protection when extinguishing any fire involving 
chemicals. 
 
Weather Related Emergencies 
 
In the event of severe weather, stop work, secure all equipment (i.e., place heavy equipment in a 
neutral position) and leave site.  
 
Spill or Leaks 
 
In the event of a spill or a leak, site personnel will perform the following tasks: 
 



1. Inform the Site Supervisor immediately; 
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2. Locate the source of the spillage and stop the flow if it can be done safely; 



3. Begin containment and recovery of the spilled materials, if this can be done safely; and 



4. Inform the PM as soon as practicable of the nature, extent and type of spill along with a 
description of the actions taken (i.e. stopped flow, spill containment, etc.). 



 



8.8   FIRST AID AND EMERGENCY EQUIPMENT   
 
The Site Supervisor is responsible for maintaining the following first aid and emergency 
equipment. 
 



1. First aid kit; 



2. Emergency eye wash kit; 



3. Fire extinguisher; 



4. Potable water; and 



5. Mobile phone. 
 
All field personnel should be informed of the location of the first aid and emergency equipment 
prior to beginning the field activities. In addition, any visitors to the project site should also be 
informed of the location of the first aid and emergency equipment. 
 



8.9   INCIDENT REPORTING AND INTERVENTION   
 



After the initial response (e.g., first aid, etc.) to an injury or illness has taken place, the incidence 
and details of the injury or illness must be properly reported and documented.  Incidences must 
be reported immediately to the Tetra Tech GEO PM.  Within one (1) hour of occurrence but 
preferably as soon as possible, any occupational injury or illness must be reported to Corporate 
Health & Safety at (610) 337-7660 or by cell at (610) 348-7197.  For incidents that are not life-
threatening and if authorized by Corporate Health & Safety, the affected employee may contact 



WorkCare Incident Intervention (888.449.7787) for guidance on first aid and medical treatment. 
WorkCare may direct the affected employee to a Chartis (workers compensation insurer)-
authorized clinic for further evaluation of a work-related injury or illness.  The authorized doctor 
offices or clinics have agreed to accept workers compensation patients without an appointment. 
  
In the event of any incident, including near-miss incidents, the appropriate Incident Reporting 
forms will be completed and submitted to the Corporate Health and Safety Director. Appendix I-
1 contains the Tetra Tech Incident Reporting and Investigation Program, outlining the 
procedures to follow after an incident.  The standard Incident Reporting forms are provided in 
Appendix I-2. The forms must be completed, signed, and forwarded to the Corporate Health 
and Safety Director within 24 hours of an incident. The forms should be completed by the 
employees directly involved in the incident if at all possible, but it is the responsibility of the PM 
to ensure that the forms are completed accurately and submitted on time. 
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9.0 TETRA TECH EMPLOYEE EDUCATION AND TRAINING 



 



9.1 GENERAL HEALTH AND SAFETY 
 
Tetra Tech project personnel have completed OSHA Hazardous Waste Operations training in 
accordance with 29 CFR Part 1910.120(e). 



 



9.2 SITE-SPECIFIC TRAINING 
 
Project personnel will be provided and educated on the potential hazards and control measures at 
the site. On-site personnel will be instructed on the contents of the Health and Safety Plan, names 
of qualified first-aid providers and the OSSO, location of first-aid equipment, procedures to be 
used in contacting emergency response personnel, location of emergency equipment, evacuation 
procedures to follow in case of emergency and principles of personal hygiene.  
 
On-site personnel will be made aware of the chemicals that may be encountered during the 
investigation. Information will include potential routes of exposure, protective clothing to be worn 
and precautionary measures to be taken. Personnel will be informed of the signs and symptoms 
of chemical exposure and heat stress. 
 
A pre-work meeting will be held to discuss the content of this plan, specific site requirements and 
responsibilities of site members. At a minimum, daily tailgate health and safety meetings will be 
conducted with site personnel to refresh them on the contents of this plan, site specific 
requirements and responsibilities of the site members. Site personnel will be required to sign the 
pre-work meeting form (Appendix A) and daily tailgate health and safety forms (Appendix J). 
 
A tailgate health and safety meeting will be conducted with all visitors to the project site who enter 
the work zone area. The tailgate health and safety meeting will discuss the content of this plan, 
specific site requirements and responsibilities of site members. Visitors will be required to sign the 
tailgate health and safety form, thereby acknowledging the potential risks present at the project 
site, prior to entering the work zone area.  
 



9.3 PROJECT SPECIFIC TRAINING 
 
As part of UTC’s requirements, all Tetra Tech personnel must undergo UTC’s Environmental 
Health & Safety (EHS) online training [include link here] before beginning field work. Tetra Tech 
will maintain a record of each employee’s successful completion of the online training.  
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10.0 MEDICAL SURVEILLANCE PROGRAM 



 
On-site Tetra Tech personnel involved with this project participate in a medical surveillance 
program in accordance with 29 CFR Part 1910.120(f). Personnel found to have medical 
conditions which could directly or indirectly be aggravated by exposure to chemical substances 
within the work environment or physical demands of the job are informed by the consulting 
physician of their condition and any restrictions in their activities. Additionally, each employee is 
evaluated to determine if they are physically able to perform work while using respiratory 
protective equipment in compliance with 29 CFR Part 1910.134. 
 
Subcontractor personnel involved with this project are required to participate in a medical 
surveillance program in accordance with 29 CFR Part 1910.120(f).  
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SITE-SPECIFIC TRAINING DOCUMENTATION 



HEALTH AND SAFETY PLAN ACCEPTANCE FORM 



for 



PVOU Shallow Zone Quarterly Groundwater Sampling 



for 



UTC/PVOU 



City of Industry, City of La Puente and Valinda, California 



 
My signature below indicates that I am aware of the potential hazardous nature of performing 
specific tasks within the Work Plan for the PVOU Shallow Zone Groundwater Sampling 
activities and that I have reviewed the HASP and associated addendum and have received site-
specific training which included the elements contained therein. 
 
I further state that I have been given the opportunity to ask questions and that all of my 
questions have been answered to my satisfaction. 
 



Name Signature Company Date 
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HEALTH AND SAFETY PLAN ACCEPTANCE FORM (CONTINUED) 



 



Name Signature Company Date 
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UTC SITE SPECIFIC HEALTH AND SAFETY PLAN CHECKLIST 
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Site Name: _____________________________    Location:_____________________________________________ 
Contractor:_____________________________ 
UTC PM:_______________________________ 
Date Prepared:__________________________ 
Form Prepared by:________________________ 



UTC REMEDIATION GROUP 



Site Specific Health and Safety Plan Minimum Standards Checklist 
HASP Item Description Location 



in HASP 
Not 
Included 



Comment 



Local Emergency Contact Information:    
• listing of emergency contacts (fire, police, 



ambulance, on site resources, hospital/clinic) names 
and phone numbers 



   



• Route to nearest appropriate hospital providing 
emergency services 



   



Scope of Work and Background Information on Project Site    
• Description of scope of work and reference to any 



work plans, etc. 
o Pre-work assessments 
o High risk hazard identification 



   



• Background information on site for context of scope 
of work 



   



Emergency Response Plan    
• Description of what constitutes an emergency – 



injury, illness, property damage, release, etc. 
   



• The steps to be taken – notifications to/by whom, 
first aid, evacuations, assembly, when/how to return 
to work 



   



• Subcontractors: Description for integration of 
information and requirements from prime (MSA 
contractor) to subcontracted services regarding 
Emergency Response procedures 
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UTC REMEDIATION GROUP 



Site Specific Health and Safety Plan Minimum Standards Checklist 
(continued) 



 
HASP Item Description Location 



in HASP 
Not 
Included 



Comment 



Client (UTC/Business Unit or host site) Safety Procedures    
• Acknowledgement and reference/description of Site 



owner or other safety protocols for the site (e.g. UTC 
Business Unit programs such as CONNOPS, non-
UTC site ownership policies, etc.). 



   



    
Government and Underground Locator Contact Information    



• Listing of regulatory agency contacts for spills, 
releases, etc. 



   



• Listing of public and/or private underground utility 
locators 



   



Project Personnel and Relevant Information    
• List of personnel with roles and responsibilities    
• Includes Contractor and UTC personnel    
• Training requirements and verification    



Constituents of Potential Concern and Maximum Concentrations    
• List of contaminants, media, and concentrations    
• Hazards presented by contaminants – toxicity, 



exposure routes, action levels (TWAs, TLVs, PELs, 
etc.) 



   



Potential Airborne Concerns    
• Air monitoring requirements/protocols    
• Instruments to be used – calibration, use frequency, 



limitations, and action levels 
   



Waste Management – IDW: Characteristics, volumes, handling, etc.    
• Information regarding IDW or other waste generation 



and handling protocol and procedures 
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UTC REMEDIATION GROUP 



Site Specific Health and Safety Plan Minimum Standards Checklist 
(continued) 



 
HASP Item Description Location 



in HASP 
Not 
Included 



Comment 



Details on Project Steps with Hazard Assessments, Precautions, 
etc. (JSA, JHA, etc,) 



   



• JHAs for all scope of work aspects    
Documentation Requirements per HASP and Other Attachments    



• Daily production/tailgate meetings    
• Utility location logs     
• Monitoring instrument calibration     
• Air monitoring logs     
• Equipment inspections (includes vehicles, drill rigs, 



generators, etc.), 
   



• MSDS     
• Permits (hot work, LOTO, confined space, etc.); 



internal and external  
   



• Incident reporting procedures/forms    
• Copies of “client” safety procedures    
• Subcontractor information and safety plans    



    
    
 
This checklist is to be completed by Contractor preparing HASP and included with copy provided to UTC Remediation Project 
Manager for review. 
HASP Item Description: Items shaded in gray are main focus points.  Sub items provide detail. 
Location in HASP: Provide page numbers 
Not Included: For those items not included in HASP, provide comment or explanation as to reason or lack of necessity. 
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UTC JOB SITE INSPECTION FORM  
 











UTC Remediation Group 
Contractor Job Site Inspection Form 



Rev.: 5/28/2008 1   



Contractor:____________________  UTC P.O. # :____________________ 
JobTitle:_________________________  Location:___________________________ 



A “No” answer to any statement listed below requires an Action by the contractor. 
# Description YES NO N/A Completion 



Date 
I Health and Safety Plan     
 1.   Is a HASP available for this project?     
 2.   Does HASP include completed minimum standards checklist?     
      



II. Housekeeping     
 1. Aisles/passageways clear & unobstructed. (Exception: Project  



conducted in aisle/passageway)  
    



 2. Means of  egress clear & unobstructed.     
 3. Materials/equipment properly stored.     
 4. Tripping hazards eliminated.      
      



III. Personal Protective Equipment     
 1. Eye/Face Protection worn.     
 2. Hard Hats worn. (When required)     
 3. Hearing Protection worn. (When required)     
 4. Appropriate gloves worn. (When required)     
 5. Foot protection worn. (When required)     
 6. Respirators worn. (When required)     
 7. Other (Explain)     
      



IV. Fire Prevention/Hot Work     
 1. Hot Work Permit properly completed & posted.     
 2. Fire Marshal or representative present.     
 3. Fire extinguishers available.     
 4. Flammable materials properly stored.     
 5. Flammable liquids containers properly grounded/bonded      
 6. No Smoking in area.     
 7.    Are weld flash curtains used. (When required)     
      



V. Lockout/Tagout     
 1. Lockout/Tagout Request properly completed.     
 2. All appropriate equipment/utilities locked/tagged.     
 3. Affected employees have been notified.     
      



VI. Permit Required Confined Space     
 1. Permit properly completed & posted.     
 2. Attendant inplace.     
 3. Rescue equipment in place.     
 4. Ventilation in place & operational.     
      



VII. Electrical     
 1. Equipment/tools/extension cords in good condition.     
 2. Electrical equipment properly grounded.     
 3. GFCI’s are being used.     











UTC Remediation Group 
Contractor Job Site Inspection Form 



Rev.: 5/28/2008 2   



 4. Electrical cords routed properly.     
 
 
A “No” answer to any statement listed below requires an Action by the contractor. 
 



# Description YES NO N/A Completion 
Date 



VIII. Chemicals/Hazardous Materials     
 1. Chemicals are properly stored.     
 2. All containers properly labelled.     
 3. Waste properly disposed.     
 4. Ventilation in place & operational (When required).     
 5. Air monitoring in place & operational (When required).     
      



IX. Gas Cylinders     
 1. Cylinders secured in upright position.     
 2. Incompatible cylinders stored separately.     
 3. Regulators & hoses in good condition.     
      



X. Material Handling     
 1. Cranes/Hoists in good condition. (When required)     
 2. Slings in good condition. (When required)     
 3. Cranes/hoists operated properly. (When required)     
 4. Powered industrial trucks in good condition. (When required)     
 5. Powered industrial trucks being operated properly. (When 



required) 
    



 6. All material handling equipment inspected daily.     
      



XI. Elevated Work     
 1. Ladders made of wood/fiberglass.     
 2. Ladders in good condition & have proper  safety feet.     
 3. Extension ladders properly tied off.     
 4. Ladders properly used.     
 5. Mobile lifts (JGL, scissor lift) in good condition.     
 6. Mobile lifts properly used.     
 7. Scaffolding erected properly.     
 8. Personal fall protection properly used. (When required)     
 9. Area properly barricaded. (When required)     
      



XII. Excavations     
 1. Proper shoring/sloping. (When required)     
 2. Adequate means of egress in place. (When required)     
 3. Area properly barricaded. (When required)     
 4.    SWPPP plans updated or developed as necessary.     



XIII. Other     
 1.   Proper ventilation used where gas-powered equipment used.     
 2.  Secondary containment for fuel/oil storage.     



 



Contractor Project Supervisor:________________________________ Date:_____________ 
UTC Remediation Contract Coordinator:________________________ Date:_____________ 
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CHEMICAL HAZARDS - MSDS 
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Material Safety Data Sheet
1,1,1-Trichloroethane MSDS



Section 1: Chemical Product and Company Identification



Product Name: 1,1,1-Trichloroethane



Catalog Codes: SLT4180, SLT2167, SLT3460



CAS#: 71-55-6



RTECS: KJ2975000



TSCA: TSCA 8(b) inventory: 1,1,1-Trichloroethane



CI#: Not available.



Synonym:



Chemical Formula: CH3CCl3



Contact Information:
Sciencelab.com, Inc.
14025 Smith Rd.
Houston, Texas 77396
US Sales: 1-800-901-7247
International Sales: 1-281-441-4400
Order Online: ScienceLab.com



CHEMTREC (24HR Emergency Telephone), call:
1-800-424-9300



International CHEMTREC, call: 1-703-527-3887



For non-emergency assistance, call: 1-281-441-4400



Section 2: Composition and Information on Ingredients



Composition:



Name CAS # % by Weight



{1,1,1-}Trichloroethane 71-55-6 100



Toxicological Data on Ingredients: 1,1,1-Trichloroethane: ORAL (LD50): Acute: 9600 mg/kg [Rat]. 6000 mg/kg [Mouse].
DERMAL (LD50): Acute: 15800 mg/kg [Rabbit]. VAPOR (LC50): Acute: 18000 ppm 4 hour(s) [Rat].



Section 3: Hazards Identification



Potential Acute Health Effects:
Very hazardous in case of eye contact (irritant), of ingestion. Hazardous in case of skin contact (irritant, permeator), of
inhalation. Inflammation of the eye is characterized by redness, watering, and itching.



Potential Chronic Health Effects:
CARCINOGENIC EFFECTS: Not available. MUTAGENIC EFFECTS: Not available. TERATOGENIC EFFECTS: Not available.
DEVELOPMENTAL TOXICITY: Not available. The substance is toxic to lungs, the nervous system, liver, mucous membranes.
Repeated or prolonged exposure to the substance can produce target organs damage.



Section 4: First Aid Measures



Eye Contact:
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Check for and remove any contact lenses. Immediately flush eyes with running water for at least 15 minutes, keeping eyelids
open. Cold water may be used. Do not use an eye ointment. Seek medical attention.



Skin Contact:
After contact with skin, wash immediately with plenty of water. Gently and thoroughly wash the contaminated skin with running
water and non-abrasive soap. Be particularly careful to clean folds, crevices, creases and groin. Cover the irritated skin with an
emollient. If irritation persists, seek medical attention. Wash contaminated clothing before reusing.



Serious Skin Contact:
Wash with a disinfectant soap and cover the contaminated skin with an anti-bacterial cream. Seek medical attention.



Inhalation: Allow the victim to rest in a well ventilated area. Seek immediate medical attention.



Serious Inhalation:
Evacuate the victim to a safe area as soon as possible. Loosen tight clothing such as a collar, tie, belt or waistband. If
breathing is difficult, administer oxygen. If the victim is not breathing, perform mouth-to-mouth resuscitation. Seek medical
attention.



Ingestion:
Do not induce vomiting. Loosen tight clothing such as a collar, tie, belt or waistband. If the victim is not breathing, perform
mouth-to-mouth resuscitation. Seek immediate medical attention.



Serious Ingestion: Not available.



Section 5: Fire and Explosion Data



Flammability of the Product: May be combustible at high temperature.



Auto-Ignition Temperature: 537°C (998.6°F)



Flash Points: Not available.



Flammable Limits: LOWER: 7.5% UPPER: 12.5%



Products of Combustion: These products are carbon oxides (CO, CO2), halogenated compounds.



Fire Hazards in Presence of Various Substances: Slightly flammable to flammable in presence of oxidizing materials, of
acids, of alkalis.



Explosion Hazards in Presence of Various Substances:
Risks of explosion of the product in presence of mechanical impact: Not available. Risks of explosion of the product in
presence of static discharge: Not available. Slightly explosive to explosive in presence of oxidizing materials, of acids, of
alkalis.



Fire Fighting Media and Instructions:
SMALL FIRE: Use DRY chemical powder. LARGE FIRE: Use water spray, fog or foam. Do not use water jet.



Special Remarks on Fire Hazards: Not available.



Special Remarks on Explosion Hazards: Not available.



Section 6: Accidental Release Measures



Small Spill: Absorb with an inert material and put the spilled material in an appropriate waste disposal.



Large Spill:
Absorb with an inert material and put the spilled material in an appropriate waste disposal. Be careful that the product is not
present at a concentration level above TLV. Check TLV on the MSDS and with local authorities.



Section 7: Handling and Storage



Precautions:











p. 3



Keep away from heat. Keep away from sources of ignition. Empty containers pose a fire risk, evaporate the residue under
a fume hood. Ground all equipment containing material. Do not ingest. Do not breathe gas/fumes/ vapour/spray. In case
of insufficient ventilation, wear suitable respiratory equipment If ingested, seek medical advice immediately and show the
container or the label. Avoid contact with skin and eyes



Storage:
Keep container dry. Keep in a cool place. Ground all equipment containing material. Keep container tightly closed. Keep in a
cool, well-ventilated place. Combustible materials should be stored away from extreme heat and away from strong oxidizing
agents.



Section 8: Exposure Controls/Personal Protection



Engineering Controls:
Provide exhaust ventilation or other engineering controls to keep the airborne concentrations of vapors below their respective
threshold limit value. Ensure that eyewash stations and safety showers are proximal to the work-station location.



Personal Protection:
Splash goggles. Lab coat. Vapor respirator. Be sure to use an approved/certified respirator or equivalent. Gloves.



Personal Protection in Case of a Large Spill:
Splash goggles. Full suit. Vapor respirator. Boots. Gloves. A self contained breathing apparatus should be used to avoid
inhalation of the product. Suggested protective clothing might not be sufficient; consult a specialist BEFORE handling this
product.



Exposure Limits:
TWA: 350 STEL: 440 CEIL: 440 (ppm) from ACGIH (TLV) [1995] TWA: 1900 STEL: 2460 CEIL: 2380 (mg/m3) from ACGIH
[1995]Consult local authorities for acceptable exposure limits.



Section 9: Physical and Chemical Properties



Physical state and appearance: Liquid.



Odor: Not available.



Taste: Not available.



Molecular Weight: 133.41 g/mole



Color: Not available.



pH (1% soln/water): Not available.



Boiling Point: 74.1°C (165.4°F)



Melting Point: -32.5°C (-26.5°F)



Critical Temperature: Not available.



Specific Gravity: 1.3376 (Water = 1)



Vapor Pressure: 100 mm of Hg (@ 20°C)



Vapor Density: 4.6 (Air = 1)



Volatility: Not available.



Odor Threshold: 400 ppm



Water/Oil Dist. Coeff.: The product is equally soluble in oil and water; log(oil/water) = 0



Ionicity (in Water): Not available.



Dispersion Properties: Not available.



Solubility: Very slightly soluble in cold water.
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Section 10: Stability and Reactivity Data



Stability: The product is stable.



Instability Temperature: Not available.



Conditions of Instability: Not available.



Incompatibility with various substances: Not available.



Corrosivity: Non-corrosive in presence of glass.



Special Remarks on Reactivity: Not available.



Special Remarks on Corrosivity: Not available.



Polymerization: No.



Section 11: Toxicological Information



Routes of Entry: Dermal contact. Eye contact. Inhalation. Ingestion.



Toxicity to Animals:
WARNING: THE LC50 VALUES HEREUNDER ARE ESTIMATED ON THE BASIS OF A 4-HOUR EXPOSURE. Acute oral
toxicity (LD50): 6000 mg/kg [Mouse]. Acute dermal toxicity (LD50): 15800 mg/kg [Rabbit]. Acute toxicity of the vapor (LC50):
18000 ppm 4 hour(s) [Rat].



Chronic Effects on Humans: The substance is toxic to lungs, the nervous system, liver, mucous membranes.



Other Toxic Effects on Humans:
Very hazardous in case of ingestion. Hazardous in case of skin contact (irritant, permeator), of inhalation.



Special Remarks on Toxicity to Animals: Not available.



Special Remarks on Chronic Effects on Humans: Detected in maternal milk in human.



Special Remarks on other Toxic Effects on Humans: Not available.



Section 12: Ecological Information



Ecotoxicity: Not available.



BOD5 and COD: Not available.



Products of Biodegradation:
Possibly hazardous short term degradation products are not likely. However, long term degradation products may arise.



Toxicity of the Products of Biodegradation: The products of degradation are more toxic.



Special Remarks on the Products of Biodegradation: Not available.



Section 13: Disposal Considerations



Waste Disposal:



Section 14: Transport Information



DOT Classification: CLASS 6.1: Poisonous material.



Identification: : 1,1,1-Trichloroethane : UN2831 PG: III
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Special Provisions for Transport: Not available.



Section 15: Other Regulatory Information



Federal and State Regulations:
Pennsylvania RTK: 1,1,1-Trichloroethane Massachusetts RTK: 1,1,1-Trichloroethane TSCA 8(b) inventory: 1,1,1-
Trichloroethane SARA 313 toxic chemical notification and release reporting: 1,1,1-Trichloroethane CERCLA: Hazardous
substances.: 1,1,1-Trichloroethane



Other Regulations: OSHA: Hazardous by definition of Hazard Communication Standard (29 CFR 1910.1200).



Other Classifications:



WHMIS (Canada): CLASS D-1B: Material causing immediate and serious toxic effects (TOXIC).



DSCL (EEC):
R38- Irritating to skin. R41- Risk of serious damage to eyes.



HMIS (U.S.A.):



Health Hazard: 2



Fire Hazard: 1



Reactivity: 0



Personal Protection: h



National Fire Protection Association (U.S.A.):



Health: 2



Flammability: 1



Reactivity: 0



Specific hazard:



Protective Equipment:
Gloves. Lab coat. Vapor respirator. Be sure to use an approved/certified respirator or equivalent. Wear appropriate respirator
when ventilation is inadequate. Splash goggles.



Section 16: Other Information



References: Not available.



Other Special Considerations: Not available.



Created: 10/10/2005 08:31 PM



Last Updated: 11/01/2010 12:00 PM



The information above is believed to be accurate and represents the best information currently available to us. However, we
make no warranty of merchantability or any other warranty, express or implied, with respect to such information, and we assume
no liability resulting from its use. Users should make their own investigations to determine the suitability of the information for
their particular purposes. In no event shall ScienceLab.com be liable for any claims, losses, or damages of any third party or for
lost profits or any special, indirect, incidental, consequential or exemplary damages, howsoever arising, even if ScienceLab.com
has been advised of the possibility of such damages.
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Material Safety Data Sheet
1,1-Dichloroethane MSDS



Section 1: Chemical Product and Company Identification



Product Name: 1,1-Dichloroethane



Catalog Codes: SLD3280



CAS#: 75-34-3



RTECS: KI0175000



TSCA: TSCA 8(b) inventory: 1,1-Dichloroethane



CI#: Not available.



Synonym:



Chemical Name: 1,1-Dichloroethane



Chemical Formula: C2-H4-Cl2



Contact Information:
Sciencelab.com, Inc.
14025 Smith Rd.
Houston, Texas 77396
US Sales: 1-800-901-7247
International Sales: 1-281-441-4400
Order Online: ScienceLab.com



CHEMTREC (24HR Emergency Telephone), call:
1-800-424-9300



International CHEMTREC, call: 1-703-527-3887



For non-emergency assistance, call: 1-281-441-4400



Section 2: Composition and Information on Ingredients



Composition:



Name CAS # % by Weight



{1,1-}Dichloroethane 75-34-3 100



Toxicological Data on Ingredients: 1,1-Dichloroethane: ORAL (LD50): Acute: 725 mg/kg [Rat].



Section 3: Hazards Identification



Potential Acute Health Effects: Hazardous in case of skin contact (irritant), of eye contact (irritant), of ingestion, of inhalation.



Potential Chronic Health Effects:
CARCINOGENIC EFFECTS: Classified 2 (Reasonably anticipated.) by NTP. A4 (Not classifiable for human or animal.) by
ACGIH. MUTAGENIC EFFECTS: Not available. TERATOGENIC EFFECTS: Not available. DEVELOPMENTAL TOXICITY:
Classified Development toxin [POSSIBLE]. The substance is toxic to kidneys, lungs, liver, central nervous system (CNS).
Repeated or prolonged exposure to the substance can produce target organs damage.



Section 4: First Aid Measures



Eye Contact: Check for and remove any contact lenses. Do not use an eye ointment. Seek medical attention.



Skin Contact:
After contact with skin, wash immediately with plenty of water. Gently and thoroughly wash the contaminated skin with running
water and non-abrasive soap. Be particularly careful to clean folds, crevices, creases and groin. Cover the irritated skin with an
emollient. If irritation persists, seek medical attention. Wash contaminated clothing before reusing.
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Serious Skin Contact:
Wash with a disinfectant soap and cover the contaminated skin with an anti-bacterial cream. Seek immediate medical
attention.



Inhalation: Allow the victim to rest in a well ventilated area. Seek immediate medical attention.



Serious Inhalation:
Evacuate the victim to a safe area as soon as possible. Loosen tight clothing such as a collar, tie, belt or waistband. If
breathing is difficult, administer oxygen. If the victim is not breathing, perform mouth-to-mouth resuscitation. Seek medical
attention.



Ingestion:
Do not induce vomiting. Examine the lips and mouth to ascertain whether the tissues are damaged, a possible indication that
the toxic material was ingested; the absence of such signs, however, is not conclusive. Loosen tight clothing such as a collar,
tie, belt or waistband. If the victim is not breathing, perform mouth-to-mouth resuscitation. Seek immediate medical attention.



Serious Ingestion: Not available.



Section 5: Fire and Explosion Data



Flammability of the Product: Flammable.



Auto-Ignition Temperature: 458°C (856.4°F)



Flash Points: CLOSED CUP: -17°C (1.4°F). OPEN CUP: -6°C (21.2°F).



Flammable Limits: LOWER: 5.6% UPPER: 11.4%



Products of Combustion: These products are carbon oxides (CO, CO2), halogenated compounds.



Fire Hazards in Presence of Various Substances: Not available.



Explosion Hazards in Presence of Various Substances:
Risks of explosion of the product in presence of mechanical impact: Not available. Risks of explosion of the product in
presence of static discharge: Not available.



Fire Fighting Media and Instructions:
Flammable liquid. SMALL FIRE: Use DRY chemical powder. LARGE FIRE: Use alcohol foam, water spray or fog.



Special Remarks on Fire Hazards: Not available.



Special Remarks on Explosion Hazards: Not available.



Section 6: Accidental Release Measures



Small Spill: Absorb with an inert material and put the spilled material in an appropriate waste disposal.



Large Spill:
Flammable liquid. Keep away from heat. Keep away from sources of ignition. Stop leak if without risk. Absorb with DRY earth,
sand or other non-combustible material. Do not touch spilled material. Prevent entry into sewers, basements or confined
areas; dike if needed. Eliminate all ignition sources. Be careful that the product is not present at a concentration level above
TLV. Check TLV on the MSDS and with local authorities.



Section 7: Handling and Storage



Precautions:
Keep locked up Keep away from heat. Keep away from sources of ignition. Ground all equipment containing material. Do
not ingest. Do not breathe gas/fumes/ vapour/spray. Wear suitable protective clothing In case of insufficient ventilation, wear
suitable respiratory equipment If ingested, seek medical advice immediately and show the container or the label. Avoid contact
with skin and eyes Keep away from incompatibles such as oxidizing agents, alkalis.
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Storage:
Flammable materials should be stored in a separate safety storage cabinet or room. Keep away from heat. Keep away from
sources of ignition. Keep container tightly closed. Keep in a cool, well-ventilated place. Ground all equipment containing
material. A refrigerated room would be preferable for materials with a flash point lower than 37.8°C (100°F).



Section 8: Exposure Controls/Personal Protection



Engineering Controls:
Provide exhaust ventilation or other engineering controls to keep the airborne concentrations of vapors below their respective
threshold limit value. Ensure that eyewash stations and safety showers are proximal to the work-station location.



Personal Protection:
Splash goggles. Lab coat. Vapor respirator. Be sure to use an approved/certified respirator or equivalent. Gloves.



Personal Protection in Case of a Large Spill:
Splash goggles. Full suit. Vapor respirator. Boots. Gloves. A self contained breathing apparatus should be used to avoid
inhalation of the product. Suggested protective clothing might not be sufficient; consult a specialist BEFORE handling this
product.



Exposure Limits:
TWA: 100 STEL: 250 (ppm) from ACGIH (TLV) [1999] TWA: 100 (ppm) from OSHA (PEL) Australia: TWA: 200 (ppm) Consult
local authorities for acceptable exposure limits.



Section 9: Physical and Chemical Properties



Physical state and appearance: Liquid. (Oily liquid.)



Odor: Chloroform like odor (Slight.)



Taste: Not available.



Molecular Weight: 98.96 g/mole



Color: Colorless.



pH (1% soln/water): Not available.



Boiling Point: 57.3°C (135.1°F)



Melting Point: -96.9°C (-142.4°F)



Critical Temperature: 261.5°C (502.7°F)



Specific Gravity: 1.175 (Water = 1)



Vapor Pressure: 180 mm of Hg (@ 20°C)



Vapor Density: 3.44 (Air = 1)



Volatility: Not available.



Odor Threshold: 120 ppm



Water/Oil Dist. Coeff.: Not available.



Ionicity (in Water): Not available.



Dispersion Properties:
Partially dispersed in diethyl ether. See solubility in water, diethyl ether.



Solubility: Partially soluble in diethyl ether.



Section 10: Stability and Reactivity Data
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Stability: The product is stable.



Instability Temperature: Not available.



Conditions of Instability: Not available.



Incompatibility with various substances: Reactive with oxidizing agents, alkalis.



Corrosivity: Corrosive in presence of aluminum.



Special Remarks on Reactivity: Not available.



Special Remarks on Corrosivity: Will attack some forms of plastic and rubber



Polymerization: No.



Section 11: Toxicological Information



Routes of Entry: Absorbed through skin. Eye contact. Inhalation. Ingestion.



Toxicity to Animals: Acute oral toxicity (LD50): 725 mg/kg [Rat].



Chronic Effects on Humans:
CARCINOGENIC EFFECTS: Classified 2 (Reasonably anticipated.) by NTP. A4 (Not classifiable for human or animal.) by
ACGIH. DEVELOPMENTAL TOXICITY: Classified Development toxin [POSSIBLE]. The substance is toxic to kidneys, lungs,
liver, central nervous system (CNS).



Other Toxic Effects on Humans: Hazardous in case of skin contact (irritant), of ingestion, of inhalation.



Special Remarks on Toxicity to Animals: Not available.



Special Remarks on Chronic Effects on Humans: Not available.



Special Remarks on other Toxic Effects on Humans: Not available.



Section 12: Ecological Information



Ecotoxicity: Not available.



BOD5 and COD: Not available.



Products of Biodegradation:
Possibly hazardous short term degradation products are not likely. However, long term degradation products may arise.



Toxicity of the Products of Biodegradation: The products of degradation are as toxic as the product itself.



Special Remarks on the Products of Biodegradation: Not available.



Section 13: Disposal Considerations



Waste Disposal:



Section 14: Transport Information



DOT Classification:
CLASS 3: Combustible liquid with a flash point greater than 37.8C (100F). Marine pollutant



Identification: : 1,1-Dichloroethane : UN2362 PG: II



Special Provisions for Transport: Not available.
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Section 15: Other Regulatory Information



Federal and State Regulations:
California prop. 65 (no significant risk level): 1,1-Dichloroethane California prop. 65: This product contains the following
ingredients for which the State of California has found to cause cancer which would require a warning under the statute: 1,1-
Dichloroethane Rhode Island RTK hazardous substances: 1,1-Dichloroethane Pennsylvania RTK: 1,1-Dichloroethane Florida:
1,1-Dichloroethane Minnesota: 1,1-Dichloroethane Massachusetts RTK: 1,1-Dichloroethane New Jersey: 1,1-Dichloroethane
New Jersey spill list: 1,1-Dichloroethane TSCA 8(b) inventory: 1,1-Dichloroethane TSCA 8(a) PAIR: 1,1-Dichloroethane TSCA
8(d) H and S data reporting: 1,1-Dichloroethane: June 1999 TSCA 12(b) one time export: 1,1-Dichloroethane SARA 313 toxic
chemical notification and release reporting: 1,1-Dichloroethane: 1% CERCLA: Hazardous substances.: 1,1-Dichloroethane:
1000 lbs. (453.6 kg)



Other Regulations:
OSHA: Hazardous by definition of Hazard Communication Standard (29 CFR 1910.1200). EINECS: This product is on the
European Inventory of Existing Commercial Chemical Substances.



Other Classifications:



WHMIS (Canada):
CLASS B-2: Flammable liquid with a flash point lower than 37.8°C (100°F). CLASS D-2B: Material causing other toxic effects
(TOXIC).



DSCL (EEC):
R11- Highly flammable. R22- Harmful if swallowed. R37/38- Irritating to respiratory system and skin. R41- Risk of serious
damage to eyes. R52- Harmful to aquatic organisms.



HMIS (U.S.A.):



Health Hazard: 2



Fire Hazard: 3



Reactivity: 0



Personal Protection: h



National Fire Protection Association (U.S.A.):



Health: 2



Flammability: 3



Reactivity: 0



Specific hazard:



Protective Equipment:
Gloves. Lab coat. Vapor respirator. Be sure to use an approved/certified respirator or equivalent. Wear appropriate respirator
when ventilation is inadequate. Splash goggles.



Section 16: Other Information



References: Not available.



Other Special Considerations: Not available.



Created: 10/09/2005 05:07 PM



Last Updated: 11/01/2010 12:00 PM



The information above is believed to be accurate and represents the best information currently available to us. However, we
make no warranty of merchantability or any other warranty, express or implied, with respect to such information, and we assume
no liability resulting from its use. Users should make their own investigations to determine the suitability of the information for
their particular purposes. In no event shall ScienceLab.com be liable for any claims, losses, or damages of any third party or for
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lost profits or any special, indirect, incidental, consequential or exemplary damages, howsoever arising, even if ScienceLab.com
has been advised of the possibility of such damages.
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MATERIAL SAFETY DATA SHEET 



1. CHEMICAL PRODUCT AND COMPANY IDENTIFICATION 



MATHESON TRI-GAS, INC. Emergency Contact:
150 Allen Road Suite 302 CHEMTREC 1-800-424-9300
Basking Ridge, New Jersey 07920 Calls Originating Outside the US:
Information: 1-800-416-2505 703-527-3887 (Collect Calls Accepted)



SUBSTANCE: VINYLIDENE CHLORIDE



TRADE NAMES/SYNONYMS:
MTG MSDS 239; 1,1-DICHLOROETHENE; 1,1-DICHLOROETHYLENE; VDC; VINYLIDENE 
CHLORIDE MONOMER; VINYLIDENE DICHLORIDE; VINYLIDENE CHLORIDE, INHIBITED; 
RCRA U078; UN 1303; C2H2CL2; MAT25070; RTECS KV9275000 



CHEMICAL FAMILY: halogens 



CREATION DATE: Jan 24 1989 
REVISION DATE: Dec 11 2008 



2. COMPOSITION, INFORMATION ON INGREDIENTS 



COMPONENT: VINYLIDENE CHLORIDE 
CAS NUMBER: 75-35-4 
PERCENTAGE: >99.9 



COMPONENT: 4-METHOXYPHENOL 
CAS NUMBER: 150-76-5 
PERCENTAGE: 0.02000 



3. HAZARDS IDENTIFICATION 



NFPA RATINGS (SCALE 0-4):  HEALTH=2  FIRE=4  REACTIVITY=2 



EMERGENCY OVERVIEW:
COLOR: colorless 
PHYSICAL FORM: volatile liquid 
ODOR: faint odor, sweet odor 
MAJOR HEALTH HAZARDS: harmful if swallowed, respiratory tract irritation, skin irritation, eye 
irritation, central nervous system depression 
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PHYSICAL HAZARDS: Flammable liquid and vapor. Vapor may cause flash fire. May polymerize. 
Containers may rupture or explode. May form peroxides during prolonged storage. 



POTENTIAL HEALTH EFFECTS:
INHALATION:
SHORT TERM EXPOSURE: irritation, symptoms of drunkenness, lung congestion, liver damage, 
convulsions
LONG TERM EXPOSURE: kidney damage, tumors 
SKIN CONTACT:
SHORT TERM EXPOSURE: irritation (possibly severe) 
LONG TERM EXPOSURE: same as effects reported in short term exposure 
EYE CONTACT:
SHORT TERM EXPOSURE: irritation (possibly severe), eye damage 
LONG TERM EXPOSURE: same as effects reported in short term exposure 
INGESTION:
SHORT TERM EXPOSURE: symptoms of drunkenness, liver damage 
LONG TERM EXPOSURE: same as effects reported in short term exposure 



4. FIRST AID MEASURES 



INHALATION: If adverse effects occur, remove to uncontaminated area. Give artificial respiration if not 
breathing. Get immediate medical attention. 



SKIN CONTACT: Wash skin with soap and water for at least 15 minutes while removing contaminated 
clothing and shoes. Get medical attention, if needed. Thoroughly clean and dry contaminated clothing and 
shoes before reuse. 



EYE CONTACT: Flush eyes with plenty of water for at least 15 minutes. Then get immediate medical 
attention.



INGESTION: If a large amount is swallowed, get medical attention. 



5. FIRE FIGHTING MEASURES 



FIRE AND EXPLOSION HAZARDS: Severe fire hazard. The vapor is heavier than air. Vapors or gases 
may ignite at distant ignition sources and flash back. Vapor/air mixtures are explosive above flash point. 
Containers may rupture or explode if exposed to heat. 



EXTINGUISHING MEDIA: alcohol-resistant foam, carbon dioxide, regular dry chemical, water 



Large fires: Use alcohol-resistant foam or flood with fine water spray. 



FIRE FIGHTING: Move container from fire area if it can be done without risk. Cool containers with water 
spray until well after the fire is out. Stay away from the ends of tanks. For fires in cargo or storage area: Cool 
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containers with water from unmanned hose holder or monitor nozzles until well after fire is out. If this is 
impossible then take the following precautions: Keep unnecessary people away, isolate hazard area and deny 
entry. Let the fire burn. Withdraw immediately in case of rising sound from venting safety device or any 
discoloration of tanks due to fire. For tank, rail car or tank truck: Evacuation radius: 800 meters (1/2 mile). 
Do not attempt to extinguish fire unless flow of material can be stopped first. Flood with fine water spray. 
Do not scatter spilled material with high-pressure water streams. Cool containers with water spray until well 
after the fire is out. Apply water from a protected location or from a safe distance. Avoid inhalation of 
material or combustion by-products. Stay upwind and keep out of low areas. Water may be ineffective. 



FLASH POINT: 14 F (-10 C) 
LOWER FLAMMABLE LIMIT: 5.6% 
UPPER FLAMMABLE LIMIT: 11.4% 
AUTOIGNITION: 855 F (457 C) 
FLAMMABILITY CLASS (OSHA): IA 



6. ACCIDENTAL RELEASE MEASURES 



AIR RELEASE:
Reduce vapors with water spray. Stay upwind and keep out of low areas. 



SOIL RELEASE:
Dig holding area such as lagoon, pond or pit for containment. Dike for later disposal. Absorb with sand or 
other non-combustible material. 



WATER RELEASE:
Collect with absorbent into suitable container. Collect spilled material using mechanical equipment. 



OCCUPATIONAL RELEASE:
Avoid heat, flames, sparks and other sources of ignition. Remove sources of ignition. Stop leak if possible 
without personal risk. Reduce vapors with water spray. Small spills: Absorb with sand or other non-
combustible material. Collect spilled material in appropriate container for disposal. Large spills: Dike for 
later disposal. Keep unnecessary people away, isolate hazard area and deny entry. Stay upwind and keep out 
of low areas. Notify Local Emergency Planning Committee and State Emergency Response Commission for 
release greater than or equal to RQ (U.S. SARA Section 304). If release occurs in the U.S. and is reportable 
under CERCLA Section 103, notify the National Response Center at (800)424-8802 (USA) or (202)426-
2675 (USA). 



7. HANDLING AND STORAGE 



STORAGE: Store and handle in accordance with all current regulations and standards. Subject to storage 
regulations: U.S. OSHA 29 CFR 1910.106. Grounding and bonding required. Store in a cool, dry place. 
Store in a well-ventilated area. Keep in the dark. Keep separated from incompatible substances. Store outside 
or in a detached building. Store with flammable liquids. Store in a tightly closed container. Containers must 
have overpressure release device. Avoid heat, flames, sparks and other sources of ignition. Keep separated 
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from incompatible substances. Monitor inhibitor content. Avoid exposure to low temperatures or freezing. 
May form explosive peroxides. Store in a tightly closed container. Avoid contact with light. Store in a cool, 
dry place. Monitor inhibitor content. Do not evaporate or distill to dryness. Keep separated from 
incompatible substances. 



8. EXPOSURE CONTROLS, PERSONAL PROTECTION 



EXPOSURE LIMITS:
VINYLIDENE CHLORIDE:
1 ppm (4 mg/m3) OSHA TWA (vacated by 58 FR 35338, June 30, 1993) 
5 ppm ACGIH TWA 
NIOSH TWA (lowest feasible concentration) 



VENTILATION: Provide local exhaust ventilation system. Ventilation equipment should be explosion-
resistant if explosive concentrations of material are present. Ensure compliance with applicable exposure 
limits. 



EYE PROTECTION: Wear splash resistant safety goggles. Provide an emergency eye wash fountain and 
quick drench shower in the immediate work area. 



CLOTHING: Wear appropriate chemical resistant clothing. 



GLOVES: Wear appropriate chemical resistant gloves. 



RESPIRATOR: The following respirators and maximum use concentrations are drawn from NIOSH and/or 
OSHA.
At any detectable concentration -
Any self-contained breathing apparatus that has a full facepiece and is operated in a pressure-demand or 
other positive-pressure mode. 
Any supplied-air respirator with a full facepiece that is operated in a pressure-demand or other positive-
pressure mode in combination with an auxiliary self-contained breathing apparatus operated in pressure-
demand or other positive-pressure mode. 
Escape -
Any air-purifying full-facepiece respirator (gas mask) with a chin-style, front-mounted or back-mounted 
organic vapor canister. 
Any appropriate escape-type, self-contained breathing apparatus. 
For Unknown Concentrations or Immediately Dangerous to Life or Health -
Any supplied-air respirator with a full facepiece that is operated in a pressure-demand or other positive-
pressure mode in combination with an auxiliary self-contained breathing apparatus operated in pressure-
demand or other positive-pressure mode. 
Any self-contained breathing apparatus that has a full facepiece and is operated in a pressure-demand or 
other positive-pressure mode. 
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9. PHYSICAL AND CHEMICAL PROPERTIES 



PHYSICAL STATE: liquid 
COLOR: colorless 
PHYSICAL FORM: volatile liquid 
ODOR: faint odor, sweet odor 
MOLECULAR WEIGHT: 96.64 
MOLECULAR FORMULA: C2-H2-CL2 
BOILING POINT: 86-90 F (30-32 C) 
FREEZING POINT: -188 F (-122 C) 
VAPOR PRESSURE: 400 mmHg @ 14.8 C 
VAPOR DENSITY (air=1): 3.4 
SPECIFIC GRAVITY (water=1): 1.213 
WATER SOLUBILITY: 0.04% @ 20 C 
PH: Not available 
VOLATILITY: Not available 
ODOR THRESHOLD: 500 ppm 
EVAPORATION RATE: Not available 
COEFFICIENT OF WATER/OIL DISTRIBUTION: Not available 
SOLVENT SOLUBILITY:
Soluble: organic solvents 



10. STABILITY AND REACTIVITY 



REACTIVITY: May form explosive peroxides. Avoid contact with temperatures above -40 C. Avoid 
contact with heat, air, light or moisture and monitor inhibitor content. May polymerize. Closed containers 
may rupture violently. 



CONDITIONS TO AVOID: Avoid heat, flames, sparks and other sources of ignition. Containers may 
rupture or explode if exposed to heat. 



INCOMPATIBILITIES: metals, acids, oxidizing materials 



HAZARDOUS DECOMPOSITION:
Thermal decomposition products: phosgene, halogenated compounds, oxides of carbon 



POLYMERIZATION: May polymerize. Avoid contact with heat or light and monitor inhibitor content. 



11. TOXICOLOGICAL INFORMATION 



VINYLIDENE CHLORIDE:
TOXICITY DATA: 10000 mg/m3 inhalation-rat LC50; 200 mg/kg oral-rat LD50 
CARCINOGEN STATUS: IARC: Human Inadequate Evidence, Animal Limited Evidence, Group 3; 
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ACGIH: A4 -Not Classifiable as a Human Carcinogen 
LOCAL EFFECTS:
Irritant: inhalation, skin, eye 
ACUTE TOXICITY LEVEL:
Toxic: inhalation, ingestion 
TARGET ORGANS: central nervous system, liver 
TUMORIGENIC DATA: Available. 
MUTAGENIC DATA: Available. 
REPRODUCTIVE EFFECTS DATA: Available. 



12. ECOLOGICAL INFORMATION 



ECOTOXICITY DATA:
FISH TOXICITY: 74000 ug/L 96 hour(s) LC50 (Mortality) Bluegill (Lepomis macrochirus) 



INVERTEBRATE TOXICITY: 224000 ug/L 96 hour(s) LC50 (Mortality) Opossum shrimp (Mysidopsis 
bahia)



ALGAL TOXICITY: >712000 ug/L 96 hour(s) EC50 (Photosynthesis) Diatom (Skeletonema costatum) 



ENVIRONMENTAL SUMMARY: Moderately toxic to aquatic life. 



13. DISPOSAL CONSIDERATIONS 



Subject to disposal regulations: U.S. EPA 40 CFR 262. Hazardous Waste Number(s): U078. Hazardous 
Waste Number(s): D029. Dispose of in accordance with U.S. EPA 40 CFR 262 for concentrations at or 
above the Regulatory level. Regulatory level- 0.7 mg/L. Dispose in accordance with all applicable 
regulations.



14. TRANSPORT INFORMATION 



U.S. DOT 49 CFR 172.101:
PROPER SHIPPING NAME: Vinylidene chloride, stabilized 
ID NUMBER: UN1303 
HAZARD CLASS OR DIVISION: 3 
PACKING GROUP: I 
LABELING REQUIREMENTS: 3 



CANADIAN TRANSPORTATION OF DANGEROUS GOODS:
SHIPPING NAME: Vinylidene chloride, stabilized 
UN NUMBER: UN1303 
CLASS: 3 
PACKING GROUP/CATEGORY: I 
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15. REGULATORY INFORMATION 



U.S. REGULATIONS:
CERCLA SECTIONS 102a/103 HAZARDOUS SUBSTANCES (40 CFR 302.4): 
VINYLIDINE CHLORIDE: 100 LBS RQ 



SARA TITLE III SECTION 302 EXTREMELY HAZARDOUS SUBSTANCES (40 CFR 355 Subpart 
B): Not regulated. 



SARA TITLE III SECTION 304 EXTREMELY HAZARDOUS SUBSTANCES (40 CFR 355 Subpart 
C): Not regulated. 



SARA TITLE III SARA SECTIONS 311/312 HAZARDOUS CATEGORIES (40 CFR 370 Subparts B 
and C): 
ACUTE: Yes 
CHRONIC: Yes 
FIRE: Yes 
REACTIVE: Yes 
SUDDEN RELEASE: Yes 



SARA TITLE III SECTION 313 (40 CFR 372.65): 
VINYLIDINE CHLORIDE



OSHA PROCESS SAFETY (29 CFR 1910.119): Not regulated. 



STATE REGULATIONS:
California Proposition 65: Not regulated. 



CANADIAN REGULATIONS:
WHMIS CLASSIFICATION: BD2 



NATIONAL INVENTORY STATUS:
U.S. INVENTORY (TSCA): Listed on inventory. 



TSCA 12(b) EXPORT NOTIFICATION: 
VINYLIDENE CHLORIDE
CAS NUMBER: 75-35-4 
SECTION 4 



CANADA INVENTORY (DSL/NDSL): Not determined. 



16. OTHER INFORMATION 
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“RTECS®” is a United States trademark owned and licensed under authority of the U.S. Government, by 
and through Symyx Software, Inc. Portions ©Copyright 2001, U.S. Government. All rights reserved. 



©Copyright 1984-2009 ChemADVISOR, Inc. All rights reserved.



MATHESON TRI-GAS, INC. MAKES NO EXPRESS OR IMPLIED WARRANTIES, 
GUARANTEES OR REPRESENTATIONS REGARDING THE PRODUCT OR THE 
INFORMATION HEREIN, INCLUDING BUT NOT LIMITED TO ANY IMPLIED WARRANTY 
OF MERCHANTABILITY OR FITNESS FOR USE. MATHESON TRI-GAS, INC. SHALL NOT BE 
LIABLE FOR ANY PERSONAL INJURY, PROPERTY OR OTHER DAMAGES OF ANY NATURE, 
WHETHER COMPENSATORY, CONSEQUENTIAL, EXEMPLARY, OR OTHERWISE, 
RESULTING FROM ANY PUBLICATION, USE OR RELIANCE UPON THE INFORMATION 
HEREIN.
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Material Safety Data Sheet
p-Dioxane MSDS



Section 1: Chemical Product and Company Identification



Product Name: p-Dioxane



Catalog Codes: SLD3919



CAS#: 123-91-1



RTECS: JG8225000



TSCA: TSCA 8(b) inventory: 1,4-Dioxane



CI#: Not applicable.



Synonym:   p-Dioxane; Diethylene dioxide; 1,4-Dioxane



Chemical Name: 1,4-Dioxacyclohexane



Chemical Formula: C4H8O2



Contact Information:
Sciencelab.com, Inc.
14025 Smith Rd.
Houston, Texas 77396
US Sales: 1-800-901-7247
International Sales: 1-281-441-4400
Order Online: ScienceLab.com



CHEMTREC (24HR Emergency Telephone), call:
1-800-424-9300



International CHEMTREC, call: 1-703-527-3887



For non-emergency assistance, call: 1-281-441-4400



Section 2: Composition and Information on Ingredients



Composition:



Name CAS # % by Weight



{1,4-}Dioxane 123-91-1 100



Toxicological Data on Ingredients: 1,4-Dioxane: ORAL (LD50): Acute: 4200 mg/kg [Rat.]. 5300 mg/kg [Mouse]. 2000 mg/kg
[Rabbit]. VAPOR (LC50): Acute: 37000 mg/m 2 hours [Mouse].



Section 3: Hazards Identification



Potential Acute Health Effects:
Hazardous in case of eye contact (irritant), of ingestion, of inhalation. Slightly hazardous in case of skin contact (irritant,
permeator).



Potential Chronic Health Effects:
Hazardous in case of inhalation. CARCINOGENIC EFFECTS: Classified A3 (Proven for animal.) by ACGIH, 2B (Possible
for human.) by IARC. Classified 2 (Some evidence.) by NTP. MUTAGENIC EFFECTS: Mutagenic for mammalian somatic
cells. TERATOGENIC EFFECTS: Not available. DEVELOPMENTAL TOXICITY: Not available. The substance may be toxic
to blood, kidneys, liver, skin, central nervous system (CNS). Repeated or prolonged exposure to the substance can produce
target organs damage.



Section 4: First Aid Measures











p. 2



Eye Contact:
Check for and remove any contact lenses. Immediately flush eyes with running water for at least 15 minutes, keeping eyelids
open. Cold water may be used. Get medical attention.



Skin Contact:
Wash with soap and water. Cover the irritated skin with an emollient. Get medical attention if irritation develops. Cold water
may be used.



Serious Skin Contact: Not available.



Inhalation:
If inhaled, remove to fresh air. If not breathing, give artificial respiration. If breathing is difficult, give oxygen. Get medical
attention if symptoms appear.



Serious Inhalation:
Evacuate the victim to a safe area as soon as possible. Loosen tight clothing such as a collar, tie, belt or waistband. If
breathing is difficult, administer oxygen. If the victim is not breathing, perform mouth-to-mouth resuscitation. Seek medical
attention.



Ingestion:
Do NOT induce vomiting unless directed to do so by medical personnel. Never give anything by mouth to an unconscious
person. Loosen tight clothing such as a collar, tie, belt or waistband. Get medical attention if symptoms appear.



Serious Ingestion: Not available.



Section 5: Fire and Explosion Data



Flammability of the Product: Flammable.



Auto-Ignition Temperature: 180°C (356°F)



Flash Points: CLOSED CUP: 12°C (53.6°F). OPEN CUP: 18.3°C (64.9°F) (Cleveland).



Flammable Limits: LOWER: 2% UPPER: 22%



Products of Combustion: These products are carbon oxides (CO, CO2).



Fire Hazards in Presence of Various Substances:
Highly flammable in presence of open flames and sparks, of heat. Non-flammable in presence of shocks.



Explosion Hazards in Presence of Various Substances:
Risks of explosion of the product in presence of mechanical impact: Not available. Risks of explosion of the product in
presence of static discharge: Not available.



Fire Fighting Media and Instructions:
Flammable liquid, soluble or dispersed in water. SMALL FIRE: Use DRY chemical powder. LARGE FIRE: Use alcohol foam,
water spray or fog.



Special Remarks on Fire Hazards:
Vapor is heavier than air and may travel considerable distance to source of ignition and flash back. When heated to
decomposition, it emits acrid smoke and irritating fumes.



Special Remarks on Explosion Hazards:
Vapor forms explosive mixtures with air over a wide range. Dioxane is capable of forming explosive peroxides under certain
conditions, and unless proper precautions are taken, it can explode when redistilled. In the reaction with triethynylaluminum,
the residue from the sublimation of the complex with Dioxane is explosive. The complex should not be dried by heating.



Section 6: Accidental Release Measures



Small Spill:
Dilute with water and mop up, or absorb with an inert dry material and place in an appropriate waste disposal container.
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Large Spill:
Flammable liquid. Keep away from heat. Keep away from sources of ignition. Stop leak if without risk. Absorb with DRY earth,
sand or other non-combustible material. Do not touch spilled material. Prevent entry into sewers, basements or confined
areas; dike if needed. Be careful that the product is not present at a concentration level above TLV. Check TLV on the MSDS
and with local authorities.



Section 7: Handling and Storage



Precautions:
Keep locked up.. Keep away from heat. Keep away from sources of ignition. Ground all equipment containing material. Do
not ingest. Do not breathe gas/fumes/ vapor/spray. Avoid contact with eyes. Wear suitable protective clothing. In case of
insufficient ventilation, wear suitable respiratory equipment. If ingested, seek medical advice immediately and show the
container or the label. Keep away from incompatibles such as oxidizing agents.



Storage:
Store in a segregated and approved area. Keep container in a cool, well-ventilated area. Keep container tightly closed and
sealed until ready for use. Avoid all possible sources of ignition (spark or flame).



Section 8: Exposure Controls/Personal Protection



Engineering Controls:
Provide exhaust ventilation or other engineering controls to keep the airborne concentrations of vapors below their respective
threshold limit value. Ensure that eyewash stations and safety showers are proximal to the work-station location.



Personal Protection:
Splash goggles. Lab coat. Vapor respirator. Be sure to use an approved/certified respirator or equivalent. Gloves (impervious).



Personal Protection in Case of a Large Spill:
Splash goggles. Full suit. Vapor respirator. Boots. Gloves. A self contained breathing apparatus should be used to avoid
inhalation of the product. Suggested protective clothing might not be sufficient; consult a specialist BEFORE handling this
product.



Exposure Limits:
TWA: 72 (mg/m3) from ACGIH (TLV) [United States] TWA: 20 (ppm) from ACGIH (TLV) [United States] CEIL: 3.6 (mg/m3)
from NIOSH CEIL: 1 (ppm) from NIOSH TWA: 25 (ppm) from OSHA (PEL) [United States] TWA: 90 (mg/m3) from OSHA
(PEL) [United States] TWA: 25 STEL: 100 (ppm) [United Kingdom (UK)] TWA: 91 STEL: 366 (mg/m3) [United Kingdom
(UK)] CEIL: 100 (ppm) from OSHA (PEL) [United States] CEIL: 360 (mg/m3) from OSHA (PEL) [United States]Consult local
authorities for acceptable exposure limits.



Section 9: Physical and Chemical Properties



Physical state and appearance: Liquid. (Liquid.)



Odor: Ethereal. Pleasant. (Slight.)



Taste: Not available.



Molecular Weight: 88.11 g/mole



Color: Colorless.



pH (1% soln/water): Not available.



Boiling Point: 101.1°C (214°F)



Melting Point: 11.8°C (53.2°F)



Critical Temperature: 312°C (593.6°F)



Specific Gravity: 1.0337 (Water = 1)
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Vapor Pressure: 3.9 kPa (@ 20°C)



Vapor Density: 3.03 (Air = 1)



Volatility: Not available.



Odor Threshold: Not available.



Water/Oil Dist. Coeff.: The product is more soluble in water; log(oil/water) = -0.3



Ionicity (in Water): Not available.



Dispersion Properties: See solubility in water.



Solubility: Soluble in cold water, hot water.



Section 10: Stability and Reactivity Data



Stability: The product is stable.



Instability Temperature: Not available.



Conditions of Instability: Heat, ignition sources, incompatible materials, air, sunlight.



Incompatibility with various substances: Reactive with oxidizing agents.



Corrosivity: Non-corrosive in presence of glass.



Special Remarks on Reactivity:
Hydroperoxide-free Dioxane rapidly forms hydroperoxide on contact with air. Exposure to sunlight accelerates this formation.
Decomposes to carbon monoxide. Incompatible with silver perchlorate, oxidizing agents, sulfur trioxide, decaborane, triethynyl
aluminum, boron trifluoride. Dioxane may react with hydrogen in the presence of Rainey nickel above 210C (410F).



Special Remarks on Corrosivity: Not available.



Polymerization: Will not occur.



Section 11: Toxicological Information



Routes of Entry: Absorbed through skin. Eye contact. Inhalation.



Toxicity to Animals:
WARNING: THE LC50 VALUES HEREUNDER ARE ESTIMATED ON THE BASIS OF A 4-HOUR EXPOSURE. Acute oral
toxicity (LD50): 2000 mg/kg [Rabbit]. Acute toxicity of the vapor (LC50): 37000 mg/m3 2 hours [Mouse].



Chronic Effects on Humans:
CARCINOGENIC EFFECTS: Classified A3 (Proven for animal.) by ACGIH, 2B (Possible for human.) by IARC. Classified
2 (Some evidence.) by NTP. MUTAGENIC EFFECTS: Mutagenic for mammalian somatic cells. May cause damage to the
following organs: blood, kidneys, liver, skin, central nervous system (CNS).



Other Toxic Effects on Humans:
Hazardous in case of ingestion, of inhalation. Slightly hazardous in case of skin contact (irritant, permeator).



Special Remarks on Toxicity to Animals:
LD50 [Rabbit] - Route: Skin; Dose: 7600 ul/kg LCL [Human] - Route: Inhalation; Dose: 470 ppm/72 hrs.



Special Remarks on Chronic Effects on Humans:
May cause adverse reproductive effects (fetotoxicity) based on animal data. May affect genetic material (mutagenic) based on
animal data. May cause cancer (tumorgenic).



Special Remarks on other Toxic Effects on Humans:
Acute Potential Health Effects: Skin: Causes skin irritation. May be absorbed through skin with possible system effects. Eyes:
Vapors cause eye irritation. Splashes cause severe irritation, possible corneal burns and eye damage. Inhalation: Highly
toxic by inhalation. Easily absorbed through lungs. Causes irritation of the respiratory tract. May affect respiration (coughing),
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behavior and brain (headache, dizziness, narcosis, irritability, drowsiness, altered sleep time, physcophpysical changes),
cardiovascular system (increased blood pressure), sense organs, gastrointestinal tract (nausea, vomiting), liver, and kidneys.
metabolism Ingestion: Causes gastrointestinal (digestive) tract irritation with nausea, vomiting, sore throat, abdominal pain.
May also affect behavior, sense organs, urinary system. Chronic Potential Health Effects: Prolonged exposure may cause
central nervous system depression, loss of appetite, nausea, abdominal tenderness, and liver or kidney damage. Prolonged
skin contact may cause dermatitis. Suspected human carcinogen based on animal data.



Section 12: Ecological Information



Ecotoxicity: Not available.



BOD5 and COD: Not available.



Products of Biodegradation:
Possibly hazardous short term degradation products are not likely. However, long term degradation products may arise.



Toxicity of the Products of Biodegradation: The product itself and its products of degradation are not toxic.



Special Remarks on the Products of Biodegradation: Not available.



Section 13: Disposal Considerations



Waste Disposal:
Waste must be disposed of in accordance with federal, state and local environmental control regulations.



Section 14: Transport Information



DOT Classification: CLASS 3: Flammable liquid.



Identification: : Dioxane UNNA: 1165 PG: II



Special Provisions for Transport: Not available.



Section 15: Other Regulatory Information



Federal and State Regulations:
California prop. 65: This product contains the following ingredients for which the State of California has found to cause cancer,
birth defects or other reproductive harm, which would require a warning under the statute: 1,4-Dioxane California prop. 65 (no
significant risk level): 1,4-Dioxane California prop. 65: This product contains the following ingredients for which the State of
California has found to cause cancer which would require a warning under the statute: 1,4-Dioxane Connecticut hazardous
material survey.: 1,4-Dioxane Illinois toxic substances disclosure to employee act: 1,4-Dioxane Illinois chemical safety act: 1,4-
Dioxane New York release reporting list: 1,4-Dioxane Rhode Island RTK hazardous substances: 1,4-Dioxane Pennsylvania
RTK: 1,4-Dioxane Minnesota: 1,4-Dioxane Massachusetts RTK: 1,4-Dioxane Massachusetts spill list: 1,4-Dioxane New
Jersey: 1,4-Dioxane New Jersey spill list: 1,4-Dioxane Louisiana spill reporting: 1,4-Dioxane California Director's list of
Hazardous Substances: 1,4-Dioxane TSCA 8(b) inventory: 1,4-Dioxane SARA 313 toxic chemical notification and release
reporting: 1,4-Dioxane CERCLA: Hazardous substances.: 1,4-Dioxane: 100 lbs. (45.36 kg)



Other Classifications:



WHMIS (Canada):
CLASS B-2: Flammable liquid with a flash point lower than 37.8°C (100°F). CLASS D-2B: Material causing other toxic effects
(TOXIC).



DSCL (EEC):
R11- Highly flammable. R36- Irritating to eyes. R45- May cause cancer. S2- Keep out of the reach of children. S46- If
swallowed, seek medical advice immediately and show this container or label. S53- Avoid exposure - obtain special
instructions before use.
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HMIS (U.S.A.):



Health Hazard: 2



Fire Hazard: 3



Reactivity: 1



Personal Protection: j



National Fire Protection Association (U.S.A.):



Health: 2



Flammability: 3



Reactivity: 1



Specific hazard:



Protective Equipment:
Gloves (impervious). Lab coat. Vapor respirator. Be sure to use an approved/certified respirator or equivalent. Wear
appropriate respirator when ventilation is inadequate. Splash goggles.



Section 16: Other Information



References:
-SAX, N.I. Dangerous Properties of Indutrial Materials. Toronto, Van Nostrand Reinold, 6e ed. 1984. -Material safety data
sheet emitted by: la Commission de la Santé et de la Sécurité du Travail du Québec. -Hawley, G.G.. The Condensed
Chemical Dictionary, 11e ed., New York N.Y., Van Nostrand Reinold, 1987. -The Sigma-Aldrich Library of Chemical Safety
Data, Edition II. RTECS, and HSDB databases



Other Special Considerations: Not available.



Created: 10/09/2005 05:14 PM



Last Updated: 11/01/2010 12:00 PM



The information above is believed to be accurate and represents the best information currently available to us. However, we
make no warranty of merchantability or any other warranty, express or implied, with respect to such information, and we assume
no liability resulting from its use. Users should make their own investigations to determine the suitability of the information for
their particular purposes. In no event shall ScienceLab.com be liable for any claims, losses, or damages of any third party or for
lost profits or any special, indirect, incidental, consequential or exemplary damages, howsoever arising, even if ScienceLab.com
has been advised of the possibility of such damages.
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Material Safety Data Sheet
Ammonium perchlorate MSDS



Section 1: Chemical Product and Company Identification



Product Name: Ammonium perchlorate



Catalog Codes: SLA2725



CAS#: 7790-98-9



RTECS: SC7520000



TSCA: TSCA 8(b) inventory: Ammonium perchlorate



CI#: Not available.



Synonym:



Chemical Formula: NH4ClO4



Contact Information:
Sciencelab.com, Inc.
14025 Smith Rd.
Houston, Texas 77396
US Sales: 1-800-901-7247
International Sales: 1-281-441-4400
Order Online: ScienceLab.com



CHEMTREC (24HR Emergency Telephone), call:
1-800-424-9300



International CHEMTREC, call: 1-703-527-3887



For non-emergency assistance, call: 1-281-441-4400



Section 2: Composition and Information on Ingredients



Composition:



Name CAS # % by Weight



Ammonium perchlorate 7790-98-9 100



Toxicological Data on Ingredients: Ammonium perchlorate LD50: Not available. LC50: Not available.



Section 3: Hazards Identification



Potential Acute Health Effects:
Hazardous in case of skin contact (irritant), of eye contact (irritant), of ingestion, of inhalation. Prolonged exposure may result
in skin burns and ulcerations. Over-exposure by inhalation may cause respiratory irritation.



Potential Chronic Health Effects:
Hazardous in case of skin contact (irritant), of eye contact (irritant), of ingestion, of inhalation. CARCINOGENIC EFFECTS:
Not available. MUTAGENIC EFFECTS: Not available. TERATOGENIC EFFECTS: Not available. DEVELOPMENTAL
TOXICITY: Not available. The substance is toxic to blood, kidneys. Repeated or prolonged exposure to the substance can
produce target organs damage.



Section 4: First Aid Measures



Eye Contact:
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Check for and remove any contact lenses. In case of contact, immediately flush eyes with plenty of water for at least 15
minutes. Cold water may be used. Get medical attention.



Skin Contact:
In case of contact, immediately flush skin with plenty of water. Cover the irritated skin with an emollient. Remove contaminated
clothing and shoes. Cold water may be used.Wash clothing before reuse. Thoroughly clean shoes before reuse. Get medical
attention.



Serious Skin Contact:
Wash with a disinfectant soap and cover the contaminated skin with an anti-bacterial cream. Seek medical attention.



Inhalation:
If inhaled, remove to fresh air. If not breathing, give artificial respiration. If breathing is difficult, give oxygen. Get medical
attention.



Serious Inhalation:
Evacuate the victim to a safe area as soon as possible. Loosen tight clothing such as a collar, tie, belt or waistband. If
breathing is difficult, administer oxygen. If the victim is not breathing, perform mouth-to-mouth resuscitation. Seek medical
attention.



Ingestion:
Do NOT induce vomiting unless directed to do so by medical personnel. Never give anything by mouth to an unconscious
person. If large quantities of this material are swallowed, call a physician immediately. Loosen tight clothing such as a collar,
tie, belt or waistband.



Serious Ingestion: Not available.



Section 5: Fire and Explosion Data



Flammability of the Product: May be combustible at high temperature.



Auto-Ignition Temperature: Not available.



Flash Points: Not available.



Flammable Limits: Not available.



Products of Combustion: Not available.



Fire Hazards in Presence of Various Substances: Flammable in presence of shocks, of heat, of reducing materials, of
combustible materials, of organic materials.



Explosion Hazards in Presence of Various Substances:
Extremely explosive in presence of open flames and sparks, of shocks, of heat, of reducing materials, of organic materials.
Slightly explosive in presence of acids.



Fire Fighting Media and Instructions:
Oxidizing material. Do not use water jet. Use flooding quantities of water. Avoid contact with organic materials.



Special Remarks on Fire Hazards: Not available.



Special Remarks on Explosion Hazards: Not available.



Section 6: Accidental Release Measures



Small Spill: Use appropriate tools to put the spilled solid in a convenient waste disposal container.



Large Spill:
Oxidizing material. Stop leak if without risk. Avoid contact with a combustible material (wood, paper, oil, clothing...). Keep
substance damp using water spray. Do not touch spilled material. Prevent entry into sewers, basements or confined areas;
dike if needed. Eliminate all ignition sources. Call for assistance on disposal.



Section 7: Handling and Storage
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Precautions:
Keep away from heat. Keep away from sources of ignition. Keep away from combustible material.. Empty containers pose
a fire risk, evaporate the residue under a fume hood. Ground all equipment containing material. Do not breathe dust. Take
precautionary measures against electrostatic discharges. Wear suitable protective clothing. In case of insufficient ventilation,
wear suitable respiratory equipment. If you feel unwell, seek medical attention and show the label when possible. Avoid
contact with skin and eyes. Keep away from incompatibles such as reducing agents, combustible materials, organic materials,
acids.



Storage:
Keep container tightly closed. Keep container in a cool, well-ventilated area. Separate from acids, alkalies, reducing agents
and combustibles. See NFPA 43A, Code for the Storage of Liquid and Solid Oxidizers.



Section 8: Exposure Controls/Personal Protection



Engineering Controls:
Use process enclosures, local exhaust ventilation, or other engineering controls to keep airborne levels below recommended
exposure limits. If user operations generate dust, fume or mist, use ventilation to keep exposure to airborne contaminants
below the exposure limit.



Personal Protection:
Splash goggles. Lab coat. Dust respirator. Be sure to use an approved/certified respirator or equivalent. Gloves.



Personal Protection in Case of a Large Spill:
Splash goggles. Full suit. Dust respirator. Boots. Gloves. A self contained breathing apparatus should be used to avoid
inhalation of the product. Suggested protective clothing might not be sufficient; consult a specialist BEFORE handling this
product.



Exposure Limits: Not available.



Section 9: Physical and Chemical Properties



Physical state and appearance: Solid. (Crystals solid.)



Odor: Not available.



Taste: Not available.



Molecular Weight: 117.49 g/mole



Color: Colorless.



pH (1% soln/water): Not available.



Boiling Point: Not available.



Melting Point: Decomposes.



Critical Temperature: Not available.



Specific Gravity: 1.95 (Water = 1)



Vapor Pressure: Not applicable.



Vapor Density: Not available.



Volatility: Not available.



Odor Threshold: Not available.



Water/Oil Dist. Coeff.: Not available.



Ionicity (in Water): Not available.



Dispersion Properties: See solubility in water, methanol, acetone.
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Solubility:
Soluble in cold water, methanol. Partially soluble in acetone. Insoluble in diethyl ether.



Section 10: Stability and Reactivity Data



Stability: Unstable.



Instability Temperature: Not available.



Conditions of Instability: No additional remark.



Incompatibility with various substances:
Extremely reactive or incompatible with reducing agents, combustible materials, organic materials. Reactive with acids.



Corrosivity: Non-corrosive in presence of glass.



Special Remarks on Reactivity: Not available.



Special Remarks on Corrosivity: Not available.



Polymerization: Will not occur.



Section 11: Toxicological Information



Routes of Entry: Eye contact. Inhalation. Ingestion.



Toxicity to Animals:
LD50: Not available. LC50: Not available.



Chronic Effects on Humans: Causes damage to the following organs: blood, kidneys.



Other Toxic Effects on Humans: Hazardous in case of skin contact (irritant), of ingestion, of inhalation.



Special Remarks on Toxicity to Animals: Not available.



Special Remarks on Chronic Effects on Humans: Not available.



Special Remarks on other Toxic Effects on Humans: Not available.



Section 12: Ecological Information



Ecotoxicity: Not available.



BOD5 and COD: Not available.



Products of Biodegradation: Possibly hazardous short/long term degradation products are to be expected.



Toxicity of the Products of Biodegradation: The products of degradation are more toxic.



Special Remarks on the Products of Biodegradation: Not available.



Section 13: Disposal Considerations



Waste Disposal:



Section 14: Transport Information



DOT Classification: CLASS 5.1: Oxidizing material.
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Identification: : Ammonium Perchlorate UNNA: UN1442 PG: II



Special Provisions for Transport: Not available.



Section 15: Other Regulatory Information



Federal and State Regulations:
Pennsylvania RTK: Ammonium perchlorate Massachusetts RTK: Ammonium perchlorate TSCA 8(b) inventory: Ammonium
perchlorate



Other Regulations: OSHA: Hazardous by definition of Hazard Communication Standard (29 CFR 1910.1200).



Other Classifications:



WHMIS (Canada): CLASS C: Oxidizing material.



DSCL (EEC):
R8- Contact with combustible material may cause fire. R36/38- Irritating to eyes and skin.



HMIS (U.S.A.):



Health Hazard: 2



Fire Hazard: 1



Reactivity: 4



Personal Protection: E



National Fire Protection Association (U.S.A.):



Health: 2



Flammability: 1



Reactivity: 4



Specific hazard:



Protective Equipment:
Gloves. Lab coat. Dust respirator. Be sure to use an approved/certified respirator or equivalent. Wear appropriate respirator
when ventilation is inadequate. Splash goggles.



Section 16: Other Information



References: Not available.



Other Special Considerations: Not available.



Created: 10/09/2005 03:57 PM



Last Updated: 11/01/2010 12:00 PM



The information above is believed to be accurate and represents the best information currently available to us. However, we
make no warranty of merchantability or any other warranty, express or implied, with respect to such information, and we assume
no liability resulting from its use. Users should make their own investigations to determine the suitability of the information for
their particular purposes. In no event shall ScienceLab.com be liable for any claims, losses, or damages of any third party or for
lost profits or any special, indirect, incidental, consequential or exemplary damages, howsoever arising, even if ScienceLab.com
has been advised of the possibility of such damages.
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Material Safety Data Sheet
Tetrachloroethylene MSDS



Section 1: Chemical Product and Company Identification



Product Name: Tetrachloroethylene



Catalog Codes: SLT3220



CAS#: 127-18-4



RTECS: KX3850000



TSCA: TSCA 8(b) inventory: Tetrachloroethylene



CI#: Not available.



Synonym:   Perchloroethylene; 1,1,2,2-
Tetrachloroethylene; Carbon bichloride; Carbon dichloride;
Ankilostin; Didakene; Dilatin PT; Ethene, tetrachloro-;
Ethylene tetrachloride; Perawin; Perchlor; Perclene;
Perclene D; Percosolvel; Tetrachloroethene; Tetraleno;
Tetralex; Tetravec; Tetroguer; Tetropil



Chemical Name: Ethylene, tetrachloro-



Chemical Formula: C2-Cl4



Contact Information:
Sciencelab.com, Inc.
14025 Smith Rd.
Houston, Texas 77396
US Sales: 1-800-901-7247
International Sales: 1-281-441-4400
Order Online: ScienceLab.com



CHEMTREC (24HR Emergency Telephone), call:
1-800-424-9300



International CHEMTREC, call: 1-703-527-3887



For non-emergency assistance, call: 1-281-441-4400



Section 2: Composition and Information on Ingredients



Composition:



Name CAS # % by Weight



Tetrachloroethylene 127-18-4 100



Toxicological Data on Ingredients: Tetrachloroethylene: ORAL (LD50): Acute: 2629 mg/kg [Rat]. DERMAL (LD): Acute:
&gt;3228 mg/kg [Rabbit]. MIST(LC50): Acute: 34200 mg/m 8 hours [Rat]. VAPOR (LC50 ): Acute: 5200 ppm 4 hours [Mouse].



Section 3: Hazards Identification



Potential Acute Health Effects:
Hazardous in case of skin contact (irritant), of inhalation. Slightly hazardous in case of skin contact (permeator), of eye contact
(irritant), of ingestion.



Potential Chronic Health Effects:
CARCINOGENIC EFFECTS: Classified A3 (Proven for animal.) by ACGIH. Classified 2A (Probable for human.) by IARC, 2
(anticipated carcinogen) by NTP. MUTAGENIC EFFECTS: Mutagenic for bacteria and/or yeast. TERATOGENIC EFFECTS:
Not available. DEVELOPMENTAL TOXICITY: Not available. The substance may be toxic to kidneys, liver, peripheral nervous
system, respiratory tract, skin, central nervous system (CNS). Repeated or prolonged exposure to the substance can produce
target organs damage.
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Section 4: First Aid Measures



Eye Contact:
Check for and remove any contact lenses. In case of contact, immediately flush eyes with plenty of water for at least 15
minutes. Get medical attention if irritation occurs.



Skin Contact:
In case of contact, immediately flush skin with plenty of water. Cover the irritated skin with an emollient. Remove contaminated
clothing and shoes. Wash clothing before reuse. Thoroughly clean shoes before reuse. Get medical attention.



Serious Skin Contact:
Wash with a disinfectant soap and cover the contaminated skin with an anti-bacterial cream. Seek medical attention.



Inhalation:
If inhaled, remove to fresh air. If not breathing, give artificial respiration. If breathing is difficult, give oxygen. Get medical
attention if symptoms appear.



Serious Inhalation:
Evacuate the victim to a safe area as soon as possible. Loosen tight clothing such as a collar, tie, belt or waistband. If
breathing is difficult, administer oxygen. If the victim is not breathing, perform mouth-to-mouth resuscitation. Seek medical
attention.



Ingestion:
Do NOT induce vomiting unless directed to do so by medical personnel. Never give anything by mouth to an unconscious
person. Loosen tight clothing such as a collar, tie, belt or waistband. Get medical attention if symptoms appear.



Serious Ingestion: Not available.



Section 5: Fire and Explosion Data



Flammability of the Product: Non-flammable.



Auto-Ignition Temperature: Not applicable.



Flash Points: Not applicable.



Flammable Limits: Not applicable.



Products of Combustion: Not available.



Fire Hazards in Presence of Various Substances: Not applicable.



Explosion Hazards in Presence of Various Substances:
Risks of explosion of the product in presence of mechanical impact: Not available. Risks of explosion of the product in
presence of static discharge: Not available.



Fire Fighting Media and Instructions: Not applicable.



Special Remarks on Fire Hazards: Not available.



Special Remarks on Explosion Hazards: Not available.



Section 6: Accidental Release Measures



Small Spill: Absorb with an inert material and put the spilled material in an appropriate waste disposal.



Large Spill:
Absorb with an inert material and put the spilled material in an appropriate waste disposal. Be careful that the product is not
present at a concentration level above TLV. Check TLV on the MSDS and with local authorities.



Section 7: Handling and Storage











p. 3



Precautions:
Do not ingest. Do not breathe gas/fumes/ vapor/spray. Avoid contact with skin. Wear suitable protective clothing. In case
of insufficient ventilation, wear suitable respiratory equipment. If ingested, seek medical advice immediately and show the
container or the label. Keep away from incompatibles such as oxidizing agents, metals, acids, alkalis.



Storage: Keep container tightly closed. Keep container in a cool, well-ventilated area.



Section 8: Exposure Controls/Personal Protection



Engineering Controls:
Provide exhaust ventilation or other engineering controls to keep the airborne concentrations of vapors below their respective
threshold limit value.



Personal Protection:
Safety glasses. Lab coat. Vapor respirator. Be sure to use an approved/certified respirator or equivalent. Gloves.



Personal Protection in Case of a Large Spill:
Splash goggles. Full suit. Vapor respirator. Boots. Gloves. A self contained breathing apparatus should be used to avoid
inhalation of the product. Suggested protective clothing might not be sufficient; consult a specialist BEFORE handling this
product.



Exposure Limits:
TWA: 25 (ppm) from OSHA (PEL) [United States] TWA: 25 STEL: 100 (ppm) from ACGIH (TLV) [United States] TWA: 170
(mg/m3) from OSHA (PEL) [United States] Consult local authorities for acceptable exposure limits.



Section 9: Physical and Chemical Properties



Physical state and appearance: Liquid.



Odor: Ethereal.



Taste: Not available.



Molecular Weight: 165.83 g/mole



Color: Clear Colorless.



pH (1% soln/water): Not available.



Boiling Point: 121.3°C (250.3°F)



Melting Point: -22.3°C (-8.1°F)



Critical Temperature: 347.1°C (656.8°F)



Specific Gravity: 1.6227 (Water = 1)



Vapor Pressure: 1.7 kPa (@ 20°C)



Vapor Density: 5.7 (Air = 1)



Volatility: Not available.



Odor Threshold: 5 - 50 ppm



Water/Oil Dist. Coeff.: The product is more soluble in oil; log(oil/water) = 3.4



Ionicity (in Water): Not available.



Dispersion Properties: Not available.



Solubility:
Miscible with alcohol, ether, chloroform, benzene, hexane. It dissolves in most of the fixed and volatile oils. Solubility in water:
0.015 g/100 ml @ 25 deg. C It slowly decomposes in water to yield Trichloroacetic and Hydrochloric acids.
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Section 10: Stability and Reactivity Data



Stability: The product is stable.



Instability Temperature: Not available.



Conditions of Instability: Incompatible materials



Incompatibility with various substances: Reactive with oxidizing agents, metals, acids, alkalis.



Corrosivity: Non-corrosive in presence of glass.



Special Remarks on Reactivity:
Oxidized by strong oxidizing agents. Incompatible with sodium hydroxide, finely divided or powdered metals such as zinc,
aluminum, magnesium, potassium, chemically active metals such as lithium, beryllium , barium. Protect from light.



Special Remarks on Corrosivity: Slowly corrodes aluminum, iron, and zinc.



Polymerization: Will not occur.



Section 11: Toxicological Information



Routes of Entry: Absorbed through skin. Eye contact. Inhalation. Ingestion.



Toxicity to Animals:
WARNING: THE LC50 VALUES HEREUNDER ARE ESTIMATED ON THE BASIS OF A 4-HOUR EXPOSURE. Acute oral
toxicity (LD50): 2629 mg/kg [Rat]. Acute dermal toxicity (LD50): >3228 mg/kg [Rabbit]. Acute toxicity of the vapor (LC50): 5200
4 hours [Mouse].



Chronic Effects on Humans:
CARCINOGENIC EFFECTS: Classified A3 (Proven for animal.) by ACGIH. Classified 2A (Probable for human.) by IARC, 2
(Some evidence.) by NTP. MUTAGENIC EFFECTS: Mutagenic for bacteria and/or yeast. May cause damage to the following
organs: kidneys, liver, peripheral nervous system, upper respiratory tract, skin, central nervous system (CNS).



Other Toxic Effects on Humans:
Hazardous in case of skin contact (irritant), of inhalation. Slightly hazardous in case of skin contact (permeator), of ingestion.



Special Remarks on Toxicity to Animals:
Lowest Publishe Lethal Dose/Conc: LDL [Rabbit] - Route: Oral; Dose: 5000 mg/kg LDL [Dog] - Route: Oral; Dose: 4000 mg/kg
LDL [Cat] - Route: Oral; Dose: 4000 mg/kg



Special Remarks on Chronic Effects on Humans:
May cause adverse reproductive effects and birth defects(teratogenic). May affect genetic material (mutagenic). May cause
cancer.



Special Remarks on other Toxic Effects on Humans:
Acute Potential Health Effects: Skin: Causes skin irritation with possible dermal blistering or burns. Symtoms may include
redness, itching, pain, and possible dermal blistering or burns. It may be absorbed through the skin with possible systemic
effects. A single prolonged skin exposure is not likely to result in the material being absorbed in harmful amounts. Eyes:
Contact causes transient eye irritation, lacrimation. Vapors cause eye/conjunctival irritation. Symptoms may include redness
and pain. Inhalation: The main route to occupational exposure is by inhalation since it is readily absorbed through the lungs.
It causes respiratory tract irritation, . It can affect behavior/central nervous system (CNS depressant and anesthesia ranging
from slight inebriation to death, vertigo, somnolence, anxiety, headache, excitement, hallucinations, muscle incoordination,
dizziness, lightheadness, disorentiation, seizures, enotional instability, stupor, coma). It may cause pulmonary edema
Ingestion: It can cause nausea, vomiting, anorexia, diarrhea, bloody stool. It may affect the liver, urinary system (proteinuria,
hematuria, renal failure, renal tubular disorder), heart (arrhythmias). It may affect behavior/central nervous system with
symptoms similar to that of inhalation. Chronic Potential Health Effects: Skin: Prolonged or repeated skin contact may result
in excessive drying of the skin, and irritation. Ingestion/Inhalation: Chronic exposure can affect the liver(hepatitis,fatty liver
degeneration), kidneys, spleen, and heart (irregular heartbeat/arrhythmias, cardiomyopathy, abnormal EEG), brain, behavior/
central nervous system/peripheral nervous system (impaired memory, numbness of extremeties, peripheral neuropathy and
other
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Section 12: Ecological Information



Ecotoxicity:
Ecotoxicity in water (LC50): 18.4 mg/l 96 hours [Fish (Fatthead Minnow)]. 18 mg/l 48 hours [Daphnia (daphnia)]. 5 mg/l 96
hours [Fish (Rainbow Trout)]. 13 mg/l 96 hours [Fish (Bluegill sunfish)].



BOD5 and COD: Not available.



Products of Biodegradation:
Possibly hazardous short term degradation products are not likely. However, long term degradation products may arise.



Toxicity of the Products of Biodegradation: The product itself and its products of degradation are not toxic.



Special Remarks on the Products of Biodegradation: Not available.



Section 13: Disposal Considerations



Waste Disposal:
Waste must be disposed of in accordance with federal, state and local environmental control regulations.



Section 14: Transport Information



DOT Classification: CLASS 6.1: Poisonous material.



Identification: : Tetrachloroethylene UNNA: 1897 PG: III



Special Provisions for Transport: Marine Pollutant



Section 15: Other Regulatory Information



Federal and State Regulations:
California prop. 65: This product contains the following ingredients for which the State of California has found to cause cancer,
birth defects or other reproductive harm, which would require a warning under the statute: Tetrachloroethylene California
prop. 65: This product contains the following ingredients for which the State of California has found to cause cancer which
would require a warning under the statute: Tetrachloroethylene Connecticut hazardous material survey.: Tetrachloroethylene
Illinois toxic substances disclosure to employee act: Tetrachloroethylene Illinois chemical safety act: Tetrachloroethylene New
York release reporting list: Tetrachloroethylene Rhode Island RTK hazardous substances: Tetrachloroethylene Pennsylvania
RTK: Tetrachloroethylene Minnesota: Tetrachloroethylene Michigan critical material: Tetrachloroethylene Massachusetts
RTK: Tetrachloroethylene Massachusetts spill list: Tetrachloroethylene New Jersey: Tetrachloroethylene New Jersey spill
list: Tetrachloroethylene Louisiana spill reporting: Tetrachloroethylene California Director's List of Hazardous Substances:
Tetrachloroethylene TSCA 8(b) inventory: Tetrachloroethylene TSCA 8(d) H and S data reporting: Tetrachloroethylene:
Effective date: 6/1/87; Sunset date: 6/1/97 SARA 313 toxic chemical notification and release reporting: Tetrachloroethylene
CERCLA: Hazardous substances.: Tetrachloroethylene: 100 lbs. (45.36 kg)



Other Regulations:
OSHA: Hazardous by definition of Hazard Communication Standard (29 CFR 1910.1200). EINECS: This product is on the
European Inventory of Existing Commercial Chemical Substances.



Other Classifications:



WHMIS (Canada):
CLASS D-1B: Material causing immediate and serious toxic effects (TOXIC). CLASS D-2A: Material causing other toxic effects
(VERY TOXIC).



DSCL (EEC):
R40- Possible risks of irreversible effects. R51/53- Toxic to aquatic organisms, may cause long-term adverse effects in the
aquatic environment. S23- Do not breathe gas/fumes/vapour/spray S26- In case of contact with eyes, rinse immediately with
plenty of water and seek medical advice. S37- Wear suitable gloves. S61- Avoid release to the environment. Refer to special
instructions/Safety data sheets.
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HMIS (U.S.A.):



Health Hazard: 2



Fire Hazard: 0



Reactivity: 0



Personal Protection: g



National Fire Protection Association (U.S.A.):



Health: 2



Flammability: 0



Reactivity: 0



Specific hazard:



Protective Equipment:
Gloves. Lab coat. Vapor respirator. Be sure to use an approved/certified respirator or equivalent. Wear appropriate respirator
when ventilation is inadequate. Safety glasses.



Section 16: Other Information



References: Not available.



Other Special Considerations: Not available.



Created: 10/10/2005 08:29 PM



Last Updated: 11/01/2010 12:00 PM



The information above is believed to be accurate and represents the best information currently available to us. However, we
make no warranty of merchantability or any other warranty, express or implied, with respect to such information, and we assume
no liability resulting from its use. Users should make their own investigations to determine the suitability of the information for
their particular purposes. In no event shall ScienceLab.com be liable for any claims, losses, or damages of any third party or for
lost profits or any special, indirect, incidental, consequential or exemplary damages, howsoever arising, even if ScienceLab.com
has been advised of the possibility of such damages.
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Material Safety Data Sheet
Trichloroethylene MSDS



Section 1: Chemical Product and Company Identification



Product Name: Trichloroethylene



Catalog Codes: SLT3310, SLT2590



CAS#: 79-01-6



RTECS: KX4560000



TSCA: TSCA 8(b) inventory: Trichloroethylene



CI#: Not available.



Synonym:



Chemical Formula: C2HCl3



Contact Information:
Sciencelab.com, Inc.
14025 Smith Rd.
Houston, Texas 77396
US Sales: 1-800-901-7247
International Sales: 1-281-441-4400
Order Online: ScienceLab.com



CHEMTREC (24HR Emergency Telephone), call:
1-800-424-9300



International CHEMTREC, call: 1-703-527-3887



For non-emergency assistance, call: 1-281-441-4400



Section 2: Composition and Information on Ingredients



Composition:



Name CAS # % by Weight



Trichloroethylene 79-01-6 100



Toxicological Data on Ingredients: Trichloroethylene: ORAL (LD50): Acute: 5650 mg/kg [Rat]. 2402 mg/kg [Mouse].
DERMAL (LD50): Acute: 20001 mg/kg [Rabbit].



Section 3: Hazards Identification



Potential Acute Health Effects: Hazardous in case of skin contact (irritant, permeator), of eye contact (irritant), of ingestion,
of inhalation.



Potential Chronic Health Effects:
CARCINOGENIC EFFECTS: Classified + (PROVEN) by OSHA. Classified A5 (Not suspected for human.) by ACGIH.
MUTAGENIC EFFECTS: Not available. TERATOGENIC EFFECTS: Not available. DEVELOPMENTAL TOXICITY: Not
available. The substance is toxic to kidneys, the nervous system, liver, heart, upper respiratory tract. Repeated or prolonged
exposure to the substance can produce target organs damage.



Section 4: First Aid Measures



Eye Contact:
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Check for and remove any contact lenses. Immediately flush eyes with running water for at least 15 minutes, keeping eyelids
open. Cold water may be used. Do not use an eye ointment. Seek medical attention.



Skin Contact:
After contact with skin, wash immediately with plenty of water. Gently and thoroughly wash the contaminated skin with running
water and non-abrasive soap. Be particularly careful to clean folds, crevices, creases and groin. Cover the irritated skin with an
emollient. If irritation persists, seek medical attention. Wash contaminated clothing before reusing.



Serious Skin Contact:
Wash with a disinfectant soap and cover the contaminated skin with an anti-bacterial cream. Seek medical attention.



Inhalation: Allow the victim to rest in a well ventilated area. Seek immediate medical attention.



Serious Inhalation:
Evacuate the victim to a safe area as soon as possible. Loosen tight clothing such as a collar, tie, belt or waistband. If
breathing is difficult, administer oxygen. If the victim is not breathing, perform mouth-to-mouth resuscitation. Seek medical
attention.



Ingestion:
Do not induce vomiting. Loosen tight clothing such as a collar, tie, belt or waistband. If the victim is not breathing, perform
mouth-to-mouth resuscitation. Seek immediate medical attention.



Serious Ingestion: Not available.



Section 5: Fire and Explosion Data



Flammability of the Product: May be combustible at high temperature.



Auto-Ignition Temperature: 420°C (788°F)



Flash Points: Not available.



Flammable Limits: LOWER: 8% UPPER: 10.5%



Products of Combustion: These products are carbon oxides (CO, CO2), halogenated compounds.



Fire Hazards in Presence of Various Substances: Not available.



Explosion Hazards in Presence of Various Substances:
Risks of explosion of the product in presence of mechanical impact: Not available. Risks of explosion of the product in
presence of static discharge: Not available.



Fire Fighting Media and Instructions:
SMALL FIRE: Use DRY chemical powder. LARGE FIRE: Use water spray, fog or foam. Do not use water jet.



Special Remarks on Fire Hazards: Not available.



Special Remarks on Explosion Hazards: Not available.



Section 6: Accidental Release Measures



Small Spill: Absorb with an inert material and put the spilled material in an appropriate waste disposal.



Large Spill:
Absorb with an inert material and put the spilled material in an appropriate waste disposal. Be careful that the product is not
present at a concentration level above TLV. Check TLV on the MSDS and with local authorities.



Section 7: Handling and Storage



Precautions:
Keep locked up Keep away from heat. Keep away from sources of ignition. Empty containers pose a fire risk, evaporate the
residue under a fume hood. Ground all equipment containing material. Do not ingest. Do not breathe gas/fumes/ vapour/
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spray. Wear suitable protective clothing In case of insufficient ventilation, wear suitable respiratory equipment If ingested, seek
medical advice immediately and show the container or the label. Avoid contact with skin and eyes



Storage:
Keep container dry. Keep in a cool place. Ground all equipment containing material. Carcinogenic, teratogenic or mutagenic
materials should be stored in a separate locked safety storage cabinet or room.



Section 8: Exposure Controls/Personal Protection



Engineering Controls:
Provide exhaust ventilation or other engineering controls to keep the airborne concentrations of vapors below their respective
threshold limit value. Ensure that eyewash stations and safety showers are proximal to the work-station location.



Personal Protection:
Splash goggles. Lab coat. Vapor respirator. Be sure to use an approved/certified respirator or equivalent. Gloves.



Personal Protection in Case of a Large Spill:
Splash goggles. Full suit. Vapor respirator. Boots. Gloves. A self contained breathing apparatus should be used to avoid
inhalation of the product. Suggested protective clothing might not be sufficient; consult a specialist BEFORE handling this
product.



Exposure Limits:
TWA: 50 STEL: 200 (ppm) from ACGIH (TLV) TWA: 269 STEL: 1070 (mg/m3) from ACGIH Consult local authorities for
acceptable exposure limits.



Section 9: Physical and Chemical Properties



Physical state and appearance: Liquid.



Odor: Not available.



Taste: Not available.



Molecular Weight: 131.39 g/mole



Color: Clear Colorless.



pH (1% soln/water): Not available.



Boiling Point: 86.7°C (188.1°F)



Melting Point: -87.1°C (-124.8°F)



Critical Temperature: Not available.



Specific Gravity: 1.4649 (Water = 1)



Vapor Pressure: 58 mm of Hg (@ 20°C)



Vapor Density: 4.53 (Air = 1)



Volatility: Not available.



Odor Threshold: 20 ppm



Water/Oil Dist. Coeff.: The product is equally soluble in oil and water; log(oil/water) = 0



Ionicity (in Water): Not available.



Dispersion Properties: See solubility in water, methanol, diethyl ether, acetone.



Solubility:
Easily soluble in methanol, diethyl ether, acetone. Very slightly soluble in cold water.



Section 10: Stability and Reactivity Data
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Stability: The product is stable.



Instability Temperature: Not available.



Conditions of Instability: Not available.



Incompatibility with various substances: Not available.



Corrosivity:
Extremely corrosive in presence of aluminum. Non-corrosive in presence of glass.



Special Remarks on Reactivity: Not available.



Special Remarks on Corrosivity: Not available.



Polymerization: No.



Section 11: Toxicological Information



Routes of Entry: Dermal contact. Eye contact. Inhalation. Ingestion.



Toxicity to Animals:
Acute oral toxicity (LD50): 2402 mg/kg [Mouse]. Acute dermal toxicity (LD50): 20001 mg/kg [Rabbit].



Chronic Effects on Humans:
CARCINOGENIC EFFECTS: Classified + (PROVEN) by OSHA. Classified A5 (Not suspected for human.) by ACGIH. The
substance is toxic to kidneys, the nervous system, liver, heart, upper respiratory tract.



Other Toxic Effects on Humans: Hazardous in case of skin contact (irritant, permeator), of ingestion, of inhalation.



Special Remarks on Toxicity to Animals: Not available.



Special Remarks on Chronic Effects on Humans: Passes through the placental barrier in human. Detected in maternal milk
in human.



Special Remarks on other Toxic Effects on Humans: Not available.



Section 12: Ecological Information



Ecotoxicity: Not available.



BOD5 and COD: Not available.



Products of Biodegradation:
Possibly hazardous short term degradation products are not likely. However, long term degradation products may arise.



Toxicity of the Products of Biodegradation: The products of degradation are more toxic.



Special Remarks on the Products of Biodegradation: Not available.



Section 13: Disposal Considerations



Waste Disposal:



Section 14: Transport Information



DOT Classification: CLASS 6.1: Poisonous material.



Identification: : Trichloroethylene : UN1710 PG: III
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Special Provisions for Transport: Not available.



Section 15: Other Regulatory Information



Federal and State Regulations:
California prop. 65: This product contains the following ingredients for which the State of California has found to cause
cancer, birth defects or other reproductive harm, which would require a warning under the statute: Trichloroethylene California
prop. 65: This product contains the following ingredients for which the State of California has found to cause cancer which
would require a warning under the statute: Trichloroethylene Pennsylvania RTK: Trichloroethylene Florida: Trichloroethylene
Minnesota: Trichloroethylene Massachusetts RTK: Trichloroethylene New Jersey: Trichloroethylene TSCA 8(b) inventory:
Trichloroethylene CERCLA: Hazardous substances.: Trichloroethylene



Other Regulations: OSHA: Hazardous by definition of Hazard Communication Standard (29 CFR 1910.1200).



Other Classifications:



WHMIS (Canada):
CLASS D-1B: Material causing immediate and serious toxic effects (TOXIC). CLASS D-2B: Material causing other toxic effects
(TOXIC).



DSCL (EEC):
R36/38- Irritating to eyes and skin. R45- May cause cancer.



HMIS (U.S.A.):



Health Hazard: 2



Fire Hazard: 1



Reactivity: 0



Personal Protection: h



National Fire Protection Association (U.S.A.):



Health: 2



Flammability: 1



Reactivity: 0



Specific hazard:



Protective Equipment:
Gloves. Lab coat. Vapor respirator. Be sure to use an approved/certified respirator or equivalent. Wear appropriate respirator
when ventilation is inadequate. Splash goggles.



Section 16: Other Information



References: Not available.



Other Special Considerations: Not available.



Created: 10/10/2005 08:54 PM



Last Updated: 11/01/2010 12:00 PM



The information above is believed to be accurate and represents the best information currently available to us. However, we
make no warranty of merchantability or any other warranty, express or implied, with respect to such information, and we assume
no liability resulting from its use. Users should make their own investigations to determine the suitability of the information for
their particular purposes. In no event shall ScienceLab.com be liable for any claims, losses, or damages of any third party or for
lost profits or any special, indirect, incidental, consequential or exemplary damages, howsoever arising, even if ScienceLab.com
has been advised of the possibility of such damages.
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Appendix G 
Work Zone Protection Plan for MW-01A, MA-01B, MW6-9, S-02A, and S-02B 



 
 
Tetra Tech Entity 
Tetra Tech Geo 
 



Project Name 
PVOU UTC Groundwater Monitoring 
Program 



Proposed Dates and Time of 
Scheduled Work 
Semiannually: May and November 



Project Number 
117-2210043 



Description of Project 
Provide a brief description of the scope of work, identifying major job/operations 
that will be conducted.  Include the number of personnel expected on site and 
types of equipment that will be used.   
 
This is a semiannual groundwater monitoring program which in completed in 
May and November. One field technician is required for approximately ten 
days to complete the sampling. Equipment used includes, dedicated pumps 
and hydrasleeves. 



 
Describe Work Zone 
Provide names of effected roadways, physical characteristics, including the 
correct number of lanes, turn lanes, pavement markings, parking lanes, medians, 
traffic islands, posted speed limits as well as all intersecting streets and affected 
sidewalks within the proposed work zone. Detailed drawings can be included.  
 
MW-01A, MW-01B, MW6-9, S-02A, and S-02B are located on Long Avenue 
(not a through street). 
Work Zone Protective Measures 
Identify and provide for specific locations for all traffic control devices (i.e. signs, 
cones, tubular markers, flaggers etc.)  Refer to specific MUTCD traffic control 
applications set forth in Part 6 of the MUTCD Manual.  Attach copy of MUTCD 
work zone set up. 
 
The field vehicle will be parked parallel to the curb creating a defensive 
barrier. Temporary traffic barriers will be placed around the work zone.  
Name and Location of Nearest Emergency Medical Facility 
 
Citrus Valley Medical Center – 1115 S Sunset Ave. West Covina, CA 91790 
 
 
 
 
 
 
 











Contacts 
Principal Engineer 
Scott Parsons 



Phone 
(949) 809-5222 



Client Representative 
Bradley Barquest 



Phone 
(763) 432-5695 



Site safety Coordinator 
Tatiana Moisseeva 



Phone 
(949) 809-5226 



Approvals 
Health & Safety Officer 
James Walker 



Signature 
 



Date 
6/15/11 



Site Safety Coordinator 
Tatiana Moisseeva 



Signature 



 



Date 
6/15/11 



 
 











Appendix G 
Work Zone Protection Plan for MW-3, MW6-10, and S-03 



 
 
Tetra Tech Entity 
Tetra Tech Geo 
 



Project Name 
PVOU UTC Groundwater Monitoring 
Program 



Proposed Dates and Time of 
Scheduled Work 
Semiannually: May and November 



Project Number 
117-2210043 



Description of Project 
Provide a brief description of the scope of work, identifying major job/operations 
that will be conducted.  Include the number of personnel expected on site and 
types of equipment that will be used.   
 
This is a semiannual groundwater monitoring program which in completed in 
May and November. One field technician is required for approximately ten 
days to complete the sampling. Equipment used includes, dedicated pumps 
and hydrasleeves. 



 
Describe Work Zone 
Provide names of effected roadways, physical characteristics, including the 
correct number of lanes, turn lanes, pavement markings, parking lanes, medians, 
traffic islands, posted speed limits as well as all intersecting streets and affected 
sidewalks within the proposed work zone. Detailed drawings can be included.  
 
MW-3, MW6-10, and S-03 are located between Nelson and Valley Blvd. on 
Sunset Avenue.   
Work Zone Protective Measures 
Identify and provide for specific locations for all traffic control devices (i.e. signs, 
cones, tubular markers, flaggers etc.)  Refer to specific MUTCD traffic control 
applications set forth in Part 6 of the MUTCD Manual.  Attach copy of MUTCD 
work zone set up. 
 
The field vehicle will be parked parallel to the curb creating a defensive 
barrier. Temporary traffic barriers will be placed around the work zone.  
Name and Location of Nearest Emergency Medical Facility 
 
Citrus Valley Medical Center – 1115 S Sunset Ave. West Covina, CA 91790 
 
 
 
 
 
 
 











Contacts 
Principal Engineer 
Scott Parsons 



Phone 
(949) 809-5222 



Client Representative 
Bradley Barquest 



Phone 
(763) 432-5695 



Site safety Coordinator 
Tatiana Moisseeva 



Phone 
(949) 809-5226 



Approvals 
Health & Safety Officer 
James Walker 



Signature Date 
6/15/11 



Site Safety Coordinator 
Tatiana Moisseeva 



Signature 



 



Date 
6/15/11 



 
 











Appendix G 
Work Zone Protection Plan for MW-05 



 
 
Tetra Tech Entity 
Tetra Tech Geo. 
 



Project Name 
PVOU UTC Groundwater Monitoring 
Program 



Proposed Dates and Time of 
Scheduled Work 
Semiannually: May and November 



Project Number 
117-2210043 



Description of Project 
Provide a brief description of the scope of work, identifying major job/operations 
that will be conducted.  Include the number of personnel expected on site and 
types of equipment that will be used.   
 
This is a semiannual groundwater monitoring program which in completed 
May, and November. The sampling is completed in approximately 10 day by 
one field technician. Equipment used includes, dedicated pumps and 
hydrasleeves.  



 
Describe Work Zone 
Provide names of effected roadways, physical characteristics, including the 
correct number of lanes, turn lanes, pavement markings, parking lanes, medians, 
traffic islands, posted speed limits as well as all intersecting streets and affected 
sidewalks within the proposed work zone. Detailed drawings can be included.  
 
MW-05 is located on Valley Blvd. near the intersection of 8th Ave and Valley 
Blvd. 
Work Zone Protective Measures 
Identify and provide for specific locations for all traffic control devices (i.e. signs, 
cones, tubular markers, flaggers etc.)  Refer to specific MUTCD traffic control 
applications set forth in Part 6 of the MUTCD Manual.  Attach copy of MUTCD 
work zone set up. 
 
The field vehicle will be parked parallel to the curb within the buffer zone 
creating a defensive barrier. Temporary traffic barriers will be placed 
around the work zone.  
Name and Location of Nearest Emergency Medical Facility 
 
Citrus Valley Medical Center – 1115 S Sunset Ave. West Covina, CA 91790 
 
 
 
 
 
 











Contacts 
Principal Engineer 
Scott Parsons 



Phone 
(949) 809-5222 



Client Representative 
Bradley Barquest 



Phone 
(763) 432-5695 



Site safety Coordinator 
Tatiana Moisseeva 



Phone 
(949) 809-5226 



Approvals 
Health & Safety Officer 
James Walker 



Signature Date 
6/15/11 



Site Safety Coordinator 
Tatiana Moisseeva 



Signature 



 



Date 
6/15/11 



 
 











Appendix G 
Work Zone Protection Plan for MW-07 (SW-01) 



 
 
Tetra Tech Entity 
Tetra Tech Geo 
 



Project Name 
PVOU UTC Groundwater Monitoring 
Program 



Proposed Dates and Time of 
Scheduled Work 
Semiannually: May and November 



Project Number 
117-2210043 



Description of Project 
Provide a brief description of the scope of work, identifying major job/operations 
that will be conducted.  Include the number of personnel expected on site and 
types of equipment that will be used.   
 
This is a semiannual groundwater monitoring program which in completed in 
May and November. One field technician is required for approximately ten 
days to complete the sampling.  Equipment used includes dedicated pumps 
and hydrasleeves.   



 
Describe Work Zone 
Provide names of effected roadways, physical characteristics, including the 
correct number of lanes, turn lanes, pavement markings, parking lanes, medians, 
traffic islands, posted speed limits as well as all intersecting streets and affected 
sidewalks within the proposed work zone. Detailed drawings can be included.  
 
MW-07 (SW-01) is located on an LA County flood control road, just north of 
Nelson avenue.  
Work Zone Protective Measures 
Identify and provide for specific locations for all traffic control devices (i.e. signs, 
cones, tubular markers, flaggers etc.)  Refer to specific MUTCD traffic control 
applications set forth in Part 6 of the MUTCD Manual.  Attach copy of MUTCD 
work zone set up. 
 
No temporary traffic barriers are required.  
Name and Location of Nearest Emergency Medical Facility 
 
Citrus Valley Medical Center – 1115 S Sunset Ave. West Covina, CA 91790 
 
 
 
 
 
 
 
 











Contacts 
Principal Engineer 
Scott Parsons 



Phone 
(949) 809-5222 



Client Representative 
Bradley Barquest 



Phone 
(763) 432-5695 



Site safety Coordinator 
Tatiana Moisseeva 



Phone 
(949) 809-5226 



Approvals 
Health & Safety Officer 
James Walker 



Signature Date 
6/15/11 



Site Safety Coordinator 
Tatiana Moisseeva 



Signature 



 



Date 
6/15/11 



 
 











Appendix G 
Work Zone Protection Plan for MW-8 



 
 
Tetra Tech Entity 
Tetra Tech Geo 
 



Project Name 
PVOU UTC Groundwater Monitoring 
Program 



Proposed Dates and Time of 
Scheduled Work 
Semiannually: May and November 



Project Number 
117-2210043 



Description of Project 
Provide a brief description of the scope of work, identifying major job/operations 
that will be conducted.  Include the number of personnel expected on site and 
types of equipment that will be used.   
 
This is a semiannual groundwater monitoring program which in completed in 
May and November. One field technician is required for approximately ten 
days to complete the sampling.  Equipment used dedicated pumps and 
hydrasleeves.   



 
Describe Work Zone 
Provide names of effected roadways, physical characteristics, including the 
correct number of lanes, turn lanes, pavement markings, parking lanes, medians, 
traffic islands, posted speed limits as well as all intersecting streets and affected 
sidewalks within the proposed work zone. Detailed drawings can be included.  
 
MW-8 is located on the shoulder of Temple and Duff Avenue; low-volume, 
low-speed residential roads. 
Work Zone Protective Measures 
Identify and provide for specific locations for all traffic control devices (i.e. signs, 
cones, tubular markers, flaggers etc.)  Refer to specific MUTCD traffic control 
applications set forth in Part 6 of the MUTCD Manual.  Attach copy of MUTCD 
work zone set up. 
 
The field vehicle will be parked parallel to the curb creating a defensive 
barrier. Temporary traffic barriers will be placed around the work zone. 
Name and Location of Nearest Emergency Medical Facility 
 
Citrus Valley Medical Center – 1115 S Sunset Ave. West Covina, CA 91790 
 
 
 
 
 
 
 











Contacts 
Principal Engineer 
Scott Parsons 



Phone 
(949) 809-5222 



Client Representative 
Bradley Barquest 



Phone 
(763) 432-5695 



Site safety Coordinator 
Tatiana Moisseeva 



Phone 
(949) 809-5226 



Approvals 
Health & Safety Officer 
James Walker 



Signature Date 
6/15/11 



Site Safety Coordinator 
Tatiana Moisseeva 



Signature 



 



Date 
6/15/11 



 
 











Appendix G 
Work Zone Protection Plan for MW-9 



 
 
Tetra Tech Entity 
Tetra Tech Geo 
 



Project Name 
PVOU UTC Groundwater Monitoring 
Program 



Proposed Dates and Time of 
Scheduled Work 
Semiannually: May and November 



Project Number 
117-2210043 



Description of Project 
Provide a brief description of the scope of work, identifying major job/operations 
that will be conducted.  Include the number of personnel expected on site and 
types of equipment that will be used.   
 
This is a semiannual groundwater monitoring program which in completed in 
May and November. One field technician is required for approximately ten 
days to complete the sampling.  Equipment used dedicated pumps and 
hydrasleeves.  



 
Describe Work Zone 
Provide names of effected roadways, physical characteristics, including the 
correct number of lanes, turn lanes, pavement markings, parking lanes, medians, 
traffic islands, posted speed limits as well as all intersecting streets and affected 
sidewalks within the proposed work zone. Detailed drawings can be included.  
 
MW-9 is located in the parking lane of California Avenue, south of Temple 
Ave. 
Work Zone Protective Measures 
Identify and provide for specific locations for all traffic control devices (i.e. signs, 
cones, tubular markers, flaggers etc.)  Refer to specific MUTCD traffic control 
applications set forth in Part 6 of the MUTCD Manual.  Attach copy of MUTCD 
work zone set up. 
 
The field vehicle will be parked parallel to the curb creating a defensive 
barrier. Temporary traffic barriers will be placed around the work zone. 
Name and Location of Nearest Emergency Medical Facility 
 
Citrus Valley Medical Center – 1115 S Sunset Ave. West Covina, CA 91790 
 
 
 
 
 
 
 











Contacts 
Principal Engineer 
Scott Parsons 



Phone 
(949) 809-5222 



Client Representative 
Bradley Barquest 



Phone 
(763) 432-5695 



Site safety Coordinator 
Tatiana Moisseeva 



Phone 
(949) 809-5226 



Approvals 
Health & Safety Officer 
James Walker 



Signature Date 
6/15/11 



Site Safety Coordinator 
Tatiana Moisseeva 



Signature 



 



Date 
6/15/11 



 
 











Appendix G 
Work Zone Protection Plan for MW-12 



 
 
Tetra Tech Entity 
Tetra Tech Geo 
 



Project Name 
PVOU UTC Groundwater Monitoring 
Program 



Proposed Dates and Time of 
Scheduled Work 
Semiannually: May and November 



Project Number 
117-2210043 



Description of Project 
Provide a brief description of the scope of work, identifying major job/operations 
that will be conducted.  Include the number of personnel expected on site and 
types of equipment that will be used.   
 
This is a semiannual groundwater monitoring program which in completed in 
May and November. One field technician is required for approximately ten 
days to complete the sampling.  Equipment used dedicated pumps and 
hydrasleeves.  



 
Describe Work Zone 
Provide names of effected roadways, physical characteristics, including the 
correct number of lanes, turn lanes, pavement markings, parking lanes, medians, 
traffic islands, posted speed limits as well as all intersecting streets and affected 
sidewalks within the proposed work zone. Detailed drawings can be included.  
 
MW-12 is located on Beckner Street; a low-volume, low-speed residential 
road. 
Work Zone Protective Measures 
Identify and provide for specific locations for all traffic control devices (i.e. signs, 
cones, tubular markers, flaggers etc.)  Refer to specific MUTCD traffic control 
applications set forth in Part 6 of the MUTCD Manual.  Attach copy of MUTCD 
work zone set up. 
 
The field vehicle will be parked parallel to the curb creating a defensive 
barrier. Temporary traffic barriers will be placed around the work zone. 
Name and Location of Nearest Emergency Medical Facility 
 
Citrus Valley Medical Center – 1115 S Sunset Ave. West Covina, CA 91790 
 
 
 
 
 
 
 











Contacts 
Principal Engineer 
Scott Parsons 



Phone 
(949) 809-5222 



Client Representative 
Bradley Barquest 



Phone 
(763) 432-5695 



Site safety Coordinator 
Tatiana Moisseeva 



Phone 
(949) 809-5226 



Approvals 
Health & Safety Officer 
James Walker 



Signature Date 
6/15/11 



Site Safety Coordinator 
Tatiana Moisseeva 



Signature 



 



Date 
6/15/11 



 
 











Appendix G 
Work Zone Protection Plan for MW-13 



 
 
Tetra Tech Entity 
Tetra Tech Geo 
 



Project Name 
PVOU UTC Groundwater Monitoring 
Program 



Proposed Dates and Time of 
Scheduled Work 
Semiannually: May and November 



Project Number 
117-2210043 



Description of Project 
Provide a brief description of the scope of work, identifying major job/operations 
that will be conducted.  Include the number of personnel expected on site and 
types of equipment that will be used.   
 
This is a semiannual groundwater monitoring program which in completed in 
May and November. One field technician is required for approximately ten 
days to complete the sampling. Equipment used includes dedicated pumps 
and hydrasleeves. 



 
Describe Work Zone 
Provide names of effected roadways, physical characteristics, including the 
correct number of lanes, turn lanes, pavement markings, parking lanes, medians, 
traffic islands, posted speed limits as well as all intersecting streets and affected 
sidewalks within the proposed work zone. Detailed drawings can be included.  
 
MW-13 is located in the center lane divider of 7th Ave., south of the 
intersection of Valley Blvd.  and 7th Ave. 
Work Zone Protective Measures 
Identify and provide for specific locations for all traffic control devices (i.e. signs, 
cones, tubular markers, flaggers etc.)  Refer to specific MUTCD traffic control 
applications set forth in Part 6 of the MUTCD Manual.  Attach copy of MUTCD 
work zone set up. 
 
Temporary traffic barriers will be placed around the work zone (buffer 
zone). Road Work Ahead signs will be placed at least 125’ away from the 
buffer zone along with reduce speed signs toward Valley Blvd.  
Name and Location of Nearest Emergency Medical Facility 
 
Citrus Valley Medical Center – 1115 S Sunset Ave. West Covina, CA 91790 
 
 
 
 
 
 











Contacts 
Principal Engineer 
Scott Parsons 



Phone 
(949) 809-5222 



Client Representative 
Bradley Barquest 



Phone 
(763) 432-5695 



Site safety Coordinator 
Tatiana Moisseeva 



Phone 
(949) 809-5226 



Approvals 
Health & Safety Officer 
James Walker 



Signature Date 
6/15/11 



Site Safety Coordinator 
Tatiana Moisseeva 



Signature 



 



Date 
6/15/11 



 
 











Appendix G 
Work Zone Protection Plan for MW-15 (LCW-10)  



 
 
Tetra Tech Entity 
Tetra Tech Geo 
 



Project Name 
PVOU UTC Groundwater Monitoring 
Program 



Proposed Dates and Time of 
Scheduled Work 
Semiannually: May and November 



Project Number 
117-2210043 



Description of Project 
Provide a brief description of the scope of work, identifying major job/operations 
that will be conducted.  Include the number of personnel expected on site and 
types of equipment that will be used.   
 
This is a semiannual groundwater monitoring program which in completed in 
May and November. One field technician is required for approximately ten 
days to complete the sampling.  Equipment used; dedicated pumps and 
hydrasleeves. 



 
Describe Work Zone 
Provide names of effected roadways, physical characteristics, including the 
correct number of lanes, turn lanes, pavement markings, parking lanes, medians, 
traffic islands, posted speed limits as well as all intersecting streets and affected 
sidewalks within the proposed work zone. Detailed drawings can be included.  
 
MW-15 located in the parking lane of Ardilla Avenue, north of Nelson Ave; 
low-volume, low-speed residential road. 
Work Zone Protective Measures 
Identify and provide for specific locations for all traffic control devices (i.e. signs, 
cones, tubular markers, flaggers etc.)  Refer to specific MUTCD traffic control 
applications set forth in Part 6 of the MUTCD Manual.  Attach copy of MUTCD 
work zone set up. 
 
The field vehicle will be parked parallel to the curb creating a defensive 
barrier. Temporary traffic barriers will be placed around the work zone. 
Name and Location of Nearest Emergency Medical Facility 
 
Citrus Valley Medical Center – 1115 S Sunset Ave. West Covina, CA 91790 
 
 
 
 
 
 
 











Contacts 
Principal Engineer 
Scott Parsons 



Phone 
(949) 809-5222 



Client Representative 
Bradley Barquest 



Phone 
(763) 432-5695 



Site safety Coordinator 
Tatiana Moisseeva 



Phone 
(949) 809-5226 



Approvals 
Health & Safety Officer 
James Walker 



Signature Date 
6/15/11 



Site Safety Coordinator 
Tatiana Moisseeva 



Signature 



 



Date 
6/15/11 



 
 











Appendix G 
Work Zone Protection Plan for MW-16S and MW-16D 



 
 
Tetra Tech Entity 
Tetra Tech Geo 
 



Project Name 
PVOU UTC Groundwater Monitoring 
Program 



Proposed Dates and Time of 
Scheduled Work 
Semiannually: May and November 



Project Number 
117-2210043 



Description of Project 
Provide a brief description of the scope of work, identifying major job/operations 
that will be conducted.  Include the number of personnel expected on site and 
types of equipment that will be used.   
 
This is a semiannual groundwater monitoring program which in completed in 
May and November. One field technician is required for approximately ten 
days to complete the sampling.  Equipment used; dedicated pumps and 
hydrasleeves. 



 
Describe Work Zone 
Provide names of effected roadways, physical characteristics, including the 
correct number of lanes, turn lanes, pavement markings, parking lanes, medians, 
traffic islands, posted speed limits as well as all intersecting streets and affected 
sidewalks within the proposed work zone. Detailed drawings can be included.  
 
MW-16S and MW-16D are located in the parking lane of Prichard Street 
west of Sunkist Ave; low-volume, low-speed residential road. 
Work Zone Protective Measures 
Identify and provide for specific locations for all traffic control devices (i.e. signs, 
cones, tubular markers, flaggers etc.)  Refer to specific MUTCD traffic control 
applications set forth in Part 6 of the MUTCD Manual.  Attach copy of MUTCD 
work zone set up. 
 
The field vehicle will be parked parallel to the curb creating a defensive 
barrier. Temporary traffic barriers will be placed around the work zone. 
Name and Location of Nearest Emergency Medical Facility 
 
Citrus Valley Medical Center – 1115 S Sunset Ave. West Covina, CA 91790 
 
 
 
 
 
 
 











Contacts 
Principal Engineer 
Scott Parsons 



Phone 
(949) 809-5222 



Client Representative 
Bradley Barquest 



Phone 
(763) 432-5695 



Site safety Coordinator 
Tatiana Moisseeva 



Phone 
(949) 809-5226 



Approvals 
Health & Safety Officer 
James Walker 



Signature Date 
6/15/11 



Site Safety Coordinator 
Tatiana Moisseeva 



Signature 



 



Date 
6/15/11 



 
 











Appendix G 
Work Zone Protection Plan for MW-17D (LCW-08) 



 
 
Tetra Tech Entity 
Tetra Tech Geo 
 



Project Name 
PVOU UTC Groundwater Monitoring 
Program 



Proposed Dates and Time of 
Scheduled Work 
Semiannually: May and November 



Project Number 
117-2210043 



Description of Project 
Provide a brief description of the scope of work, identifying major job/operations 
that will be conducted.  Include the number of personnel expected on site and 
types of equipment that will be used.   
 
This is a semiannual groundwater monitoring program which in completed in 
May and November. One field technician is required for approximately ten 
days to complete the sampling.  Equipment used dedicated pumps and 
hydrasleeves.  



 
Describe Work Zone 
Provide names of effected roadways, physical characteristics, including the 
correct number of lanes, turn lanes, pavement markings, parking lanes, medians, 
traffic islands, posted speed limits as well as all intersecting streets and affected 
sidewalks within the proposed work zone. Detailed drawings can be included.  
 
MW-17D (LCW-08) is located on a parking lane of Lang Ave, north of Nelson 
Ave; a low-volume, low-speed residential road. 
Work Zone Protective Measures 
Identify and provide for specific locations for all traffic control devices (i.e. signs, 
cones, tubular markers, flaggers etc.)  Refer to specific MUTCD traffic control 
applications set forth in Part 6 of the MUTCD Manual.  Attach copy of MUTCD 
work zone set up. 
 
The field vehicle will be parked parallel to the curb creating a defensive 
barrier. Temporary traffic barriers will be placed around the work zone. 
Name and Location of Nearest Emergency Medical Facility 
 
Citrus Valley Medical Center – 1115 S Sunset Ave. West Covina, CA 91790 
 
 
 
 
 
 
 











Contacts 
Principal Engineer 
Scott Parsons 



Phone 
(949) 809-5222 



Client Representative 
Bradley Barquest 



Phone 
(763) 432-5695 



Site safety Coordinator 
Tatiana Moisseeva 



Phone 
(949) 809-5226 



Approvals 
Health & Safety Officer 
James Walker 



Signature Date 
6/15/11 



Site Safety Coordinator 
Tatiana Moisseeva 



Signature 



 



Date 
6/15/11 



 
 











Appendix G 
Work Zone Protection Plan for MW-19 (SW-02) 



 
 
Tetra Tech Entity 
Tetra Tech Geo 
 



Project Name 
PVOU UTC Groundwater Monitoring 
Program 



Proposed Dates and Time of 
Scheduled Work 
Semiannually: May and November 



Project Number 
117-2210043 



Description of Project 
Provide a brief description of the scope of work, identifying major job/operations 
that will be conducted.  Include the number of personnel expected on site and 
types of equipment that will be used.   
 
This is a semiannual groundwater monitoring program which in completed in 
May and November. One field technician is required for approximately ten 
days to complete the sampling.  Equipment used includes dedicated pumps 
and hydrasleeves.  



 
Describe Work Zone 
Provide names of effected roadways, physical characteristics, including the 
correct number of lanes, turn lanes, pavement markings, parking lanes, medians, 
traffic islands, posted speed limits as well as all intersecting streets and affected 
sidewalks within the proposed work zone. Detailed drawings can be included.  
 
MW-19 (SW-02) is located on Cadbrook Ave, west of Unruh Ave, a low-
volume, low-speed residential road. 
Work Zone Protective Measures 
Identify and provide for specific locations for all traffic control devices (i.e. signs, 
cones, tubular markers, flaggers etc.)  Refer to specific MUTCD traffic control 
applications set forth in Part 6 of the MUTCD Manual.  Attach copy of MUTCD 
work zone set up. 
 
The field vehicle will be parked parallel to the curb creating a defensive 
barrier. Temporary traffic barriers will be placed around the work zone. 
Name and Location of Nearest Emergency Medical Facility 
 
Citrus Valley Medical Center – 1115 S Sunset Ave. West Covina, CA 91790 
 
 
 
 
 
 
 











Contacts 
Principal Engineer 
Scott Parsons 



Phone 
(949) 809-5222 



Client Representative 
Bradley Barquest 



Phone 
(763) 432-5695 



Site safety Coordinator 
Tatiana Moisseeva 



Phone 
(949) 809-5226 



Approvals 
Health & Safety Officer 
James Walker 



Signature Date 
6/15/11 



Site Safety Coordinator 
Tatiana Moisseeva 



Signature 



 



Date 
6/15/11 



 
 











Appendix G 
Work Zone Protection Plan for MW-6 and MW-11 



 
 
Tetra Tech Entity 
Tetra Tech Geo 
 



Project Name 
PVOU UTC Groundwater Monitoring 
Program 



Proposed Dates and Time of 
Scheduled Work 
Semiannually: May and November 



Project Number 
117-2210043 



Description of Project 
Provide a brief description of the scope of work, identifying major job/operations 
that will be conducted.  Include the number of personnel expected on site and 
types of equipment that will be used.   
 
This is a semiannual groundwater monitoring program which in completed in 
May and November. One field technician is required for approximately ten 
days to complete the sampling.  Equipment used; dedicated pumps and 
hydrasleeves. 



 
Describe Work Zone 
Provide names of effected roadways, physical characteristics, including the 
correct number of lanes, turn lanes, pavement markings, parking lanes, medians, 
traffic islands, posted speed limits as well as all intersecting streets and affected 
sidewalks within the proposed work zone. Detailed drawings can be included.  
 
MW-6 and MW-11 are located on Greenberry Drive, north of Nelson Ave, a 
low-volume, low-speed residential road. 
Work Zone Protective Measures 
Identify and provide for specific locations for all traffic control devices (i.e. signs, 
cones, tubular markers, flaggers etc.)  Refer to specific MUTCD traffic control 
applications set forth in Part 6 of the MUTCD Manual.  Attach copy of MUTCD 
work zone set up. 
 
The field vehicle will be parked parallel to the curb creating a defensive 
barrier. Temporary traffic barriers will be placed around the work zone. 
Name and Location of Nearest Emergency Medical Facility 
 
Citrus Valley Medical Center – 1115 S Sunset Ave. West Covina, CA 91790 
 
 
 
 
 
 
 











Contacts 
Principal Engineer 
Scott Parsons 



Phone 
(949) 809-5222 



Client Representative 
Bradley Barquest 



Phone 
(763) 432-5695 



Site safety Coordinator 
Tatiana Moisseeva 



Phone 
(949) 809-5226 



Approvals 
Health & Safety Officer 
James Walker 



Signature Date 
6/15/11 



Site Safety Coordinator 
Tatiana Moisseeva 



Signature 



 



Date 
6/15/11 



 
 











Appendix G 
Work Zone Protection Plan for MW6-11, MW-18S, and MW-18D 



 
 
Tetra Tech Entity 
Tetra Tech Geo. 
 



Project Name 
PVOU UTC Groundwater Monitoring 
Program 



Proposed Dates and Time of 
Scheduled Work 
Semiannually: May and November 



Project Number 
117-2210043 



Description of Project 
Provide a brief description of the scope of work, identifying major job/operations 
that will be conducted.  Include the number of personnel expected on site and 
types of equipment that will be used.   
 
This is a semiannual groundwater monitoring program which in completed in 
May and November. One field technician is required for approximately ten 
days to complete the sampling. Equipment used includes dedicated pumps 
and hydrasleeves. 



 
Describe Work Zone 
Provide names of effected roadways, physical characteristics, including the 
correct number of lanes, turn lanes, pavement markings, parking lanes, medians, 
traffic islands, posted speed limits as well as all intersecting streets and affected 
sidewalks within the proposed work zone. Detailed drawings can be included.  
 
MW6-11, MW18S and MW-18D are located on the on the shoulder of Temple 
Avenue, east of Evanwood Ave.  
Work Zone Protective Measures 
Identify and provide for specific locations for all traffic control devices (i.e. signs, 
cones, tubular markers, flaggers etc.)  Refer to specific MUTCD traffic control 
applications set forth in Part 6 of the MUTCD Manual.  Attach copy of MUTCD 
work zone set up. 
 
The field vehicle will be parked parallel to the curb creating a defensive 
barrier. Traffic cones will be placed around the work zone.  
Name and Location of Nearest Emergency Medical Facility 
Citrus Valley Medical Center – 1115 S Sunset Ave. West Covina, CA 91790 
 
 
 
 
 
 
 
 











Contacts 
Principal Engineer 
Scott Parsons 



Phone 
(949) 809-5222 



Client Representative 
Bradley Barquest 



Phone 
(763) 432-5695 



Site safety Coordinator 
Tatiana Moisseeva 



Phone 
(949) 809-5226 



Approvals 
Health & Safety Officer 
James Walker 



Signature 
 



Date 
6/15/11 



Site Safety Coordinator 
Tatiana Moisseeva 



Signature 



 



Date 
6/15/11 



 
 











Appendix G 
Work Zone Protection Plan for MW6-12 



 
 
Tetra Tech Entity 
Tetra Tech Geo 
 



Project Name 
PVOU UTC Groundwater Monitoring 
Program 



Proposed Dates and Time of 
Scheduled Work 
Semiannually: May and November 



Project Number 
117-2210043 



Description of Project 
Provide a brief description of the scope of work, identifying major job/operations 
that will be conducted.  Include the number of personnel expected on site and 
types of equipment that will be used.   
 
This is a semiannual groundwater monitoring program which in completed in 
May and November. One field technician is required for approximately ten 
days to complete the sampling.  Equipment used dedicated pumps and 
hydrasleeves.   



 
Describe Work Zone 
Provide names of effected roadways, physical characteristics, including the 
correct number of lanes, turn lanes, pavement markings, parking lanes, medians, 
traffic islands, posted speed limits as well as all intersecting streets and affected 
sidewalks within the proposed work zone. Detailed drawings can be included.  
 
MW6-12 is located on Lassalette Street, west of Evanwood Ave; a low-
volume, low-speed residential road. 
Work Zone Protective Measures 
Identify and provide for specific locations for all traffic control devices (i.e. signs, 
cones, tubular markers, flaggers etc.)  Refer to specific MUTCD traffic control 
applications set forth in Part 6 of the MUTCD Manual.  Attach copy of MUTCD 
work zone set up. 
 
The field vehicle will be parked parallel to the curb creating a defensive 
barrier. Temporary traffic barriers will be placed around the work zone. 
Name and Location of Nearest Emergency Medical Facility 
 
Citrus Valley Medical Center – 1115 S Sunset Ave. West Covina, CA 91790 
 
 
 
 
 
 
 











Contacts 
Principal Engineer 
Scott Parsons 



Phone 
(949) 809-5222 



Client Representative 
Bradley Barquest 



Phone 
(763) 432-5695 



Site safety Coordinator 
Tatiana Moisseeva 



Phone 
(949) 809-5226 



Approvals 
Health & Safety Officer 
James Walker 



Signature Date 
6/15/11 



Site Safety Coordinator 
Tatiana Moisseeva 



Signature 



 



Date 
6/15/11 



 
 











Appendix G 
Work Zone Protection Plan for MW6-13 



 
 
Tetra Tech Entity 
Tetra Tech Geo 
 



Project Name 
PVOU UTC Groundwater Monitoring 
Program 



Proposed Dates and Time of 
Scheduled Work 
Semiannually: May and November 



Project Number 
117-2210043 



Description of Project 
Provide a brief description of the scope of work, identifying major job/operations 
that will be conducted.  Include the number of personnel expected on site and 
types of equipment that will be used.   
 
This is a semiannual groundwater monitoring program which in completed in 
May and November. One field technician is required for approximately ten 
days to complete the sampling.  Equipment used dedicated pumps and 
hydrasleeves.   



 
Describe Work Zone 
Provide names of effected roadways, physical characteristics, including the 
correct number of lanes, turn lanes, pavement markings, parking lanes, medians, 
traffic islands, posted speed limits as well as all intersecting streets and affected 
sidewalks within the proposed work zone. Detailed drawings can be included.  
 
MW6-13 is located on Duff Avenue, north of Giordano St; a low-volume, 
low-speed residential road. 
Work Zone Protective Measures 
Identify and provide for specific locations for all traffic control devices (i.e. signs, 
cones, tubular markers, flaggers etc.)  Refer to specific MUTCD traffic control 
applications set forth in Part 6 of the MUTCD Manual.  Attach copy of MUTCD 
work zone set up. 
 
The field vehicle will be parked parallel to the curb creating a defensive 
barrier. Temporary traffic barriers will be placed around the work zone. 
Name and Location of Nearest Emergency Medical Facility 
 
Citrus Valley Medical Center – 1115 S Sunset Ave. West Covina, CA 91790 
 
 
 
 
 
 
 











Contacts 
Principal Engineer 
Scott Parsons 



Phone 
(949) 809-5222 



Client Representative 
Bradley Barquest 



Phone 
(763) 432-5695 



Site safety Coordinator 
Tatiana Moisseeva 



Phone 
(949) 809-5226 



Approvals 
Health & Safety Officer 
James Walker 



Signature Date 
6/15/11 



Site Safety Coordinator 
Tatiana Moisseeva 



Signature 



 



Date 
6/15/11 



 
 











Appendix G 
Work Zone Protection Plan for MW6-14 (SW-03) 



 
 
Tetra Tech Entity 
Tetra Tech Geo 
 



Project Name 
PVOU UTC Groundwater Monitoring 
Program 



Proposed Dates and Time of 
Scheduled Work 
Semiannually: May and November 



Project Number 
117-2210043 



Description of Project 
Provide a brief description of the scope of work, identifying major job/operations 
that will be conducted.  Include the number of personnel expected on site and 
types of equipment that will be used.   
 
This is a semiannual groundwater monitoring program which in completed in 
May and November. One field technician is required for approximately ten 
days to complete the sampling.  Equipment used dedicated pumps and 
hydrasleeves.   



 
Describe Work Zone 
Provide names of effected roadways, physical characteristics, including the 
correct number of lanes, turn lanes, pavement markings, parking lanes, medians, 
traffic islands, posted speed limits as well as all intersecting streets and affected 
sidewalks within the proposed work zone. Detailed drawings can be included.  
 
MW6-14 (SW-03) is located at the intersection of Flanner St and Evanwood 
St.; a low-volume, low-speed residential road. 
Work Zone Protective Measures 
Identify and provide for specific locations for all traffic control devices (i.e. signs, 
cones, tubular markers, flaggers etc.)  Refer to specific MUTCD traffic control 
applications set forth in Part 6 of the MUTCD Manual.  Attach copy of MUTCD 
work zone set up. 
 
The field vehicle will be parked parallel to the curb creating a defensive 
barrier. Temporary traffic barriers will be placed around the work zone. 
Name and Location of Nearest Emergency Medical Facility 
 
Citrus Valley Medical Center – 1115 S Sunset Ave. West Covina, CA 91790 
 
 
 
 
 
 
 











Contacts 
Principal Engineer 
Scott Parsons 



Phone 
(949) 809-5222 



Client Representative 
Bradley Barquest 



Phone 
(763) 432-5695 



Site safety Coordinator 
Tatiana Moisseeva 



Phone 
(949) 809-5226 



Approvals 
Health & Safety Officer 
James Walker 



Signature Date 
6/15/11 



Site Safety Coordinator 
Tatiana Moisseeva 



Signature 



 



Date 
6/15/11 



 
 











Appendix G 
Work Zone Protection Plan for MW6-15 



 
 
Tetra Tech Entity 
Tetra Tech Geo 
 



Project Name 
PVOU UTC Groundwater Monitoring 
Program 



Proposed Dates and Time of 
Scheduled Work 
Semiannually: May and November 



Project Number 
117-2210043 



Description of Project 
Provide a brief description of the scope of work, identifying major job/operations 
that will be conducted.  Include the number of personnel expected on site and 
types of equipment that will be used.   
 
This is a semiannual groundwater monitoring program which in completed in 
May and November. One field technician is required for approximately ten 
days to complete the sampling.  Equipment used dedicated pumps and 
hydrasleeves.   



 
Describe Work Zone 
Provide names of effected roadways, physical characteristics, including the 
correct number of lanes, turn lanes, pavement markings, parking lanes, medians, 
traffic islands, posted speed limits as well as all intersecting streets and affected 
sidewalks within the proposed work zone. Detailed drawings can be included.  
 
MW6-15 is located at the intersection of Rath Street and Radway Avenue; 
low-volume, low-speed residential roads. 
Work Zone Protective Measures 
Identify and provide for specific locations for all traffic control devices (i.e. signs, 
cones, tubular markers, flaggers etc.)  Refer to specific MUTCD traffic control 
applications set forth in Part 6 of the MUTCD Manual.  Attach copy of MUTCD 
work zone set up. 
 
The field vehicle will be parked parallel to the curb creating a defensive 
barrier. Temporary traffic barriers will be placed around the work zone. 
Name and Location of Nearest Emergency Medical Facility 
 
Citrus Valley Medical Center – 1115 S Sunset Ave. West Covina, CA 91790 
 
 
 
 
 
 
 











Contacts 
Principal Engineer 
Scott Parsons 



Phone 
(949) 809-5222 



Client Representative 
Bradley Barquest 



Phone 
(763) 432-5695 



Site safety Coordinator 
Tatiana Moisseeva 



Phone 
(949) 809-5226 



Approvals 
Health & Safety Officer 
James Walker 



Signature Date 
6/15/11 



Site Safety Coordinator 
Tatiana Moisseeva 



Signature 



 



Date 
6/15/11 



 
 











Appendix G 
Work Zone Protection Plan for MW6-18 (LCW-04) 



 
 
Tetra Tech Entity 
Tetra Tech Geo 
 



Project Name 
PVOU UTC Groundwater Monitoring 
Program 



Proposed Dates and Time of 
Scheduled Work 
Semiannually: May and November 



Project Number 
117-2210043 



Description of Project 
Provide a brief description of the scope of work, identifying major job/operations 
that will be conducted.  Include the number of personnel expected on site and 
types of equipment that will be used.   
 
This is a semiannual groundwater monitoring program which in completed in 
May and November. One field technician is required for approximately ten 
days to complete the sampling.  Equipment used; dedicated pumps and 
hydrasleeves. 



 
Describe Work Zone 
Provide names of effected roadways, physical characteristics, including the 
correct number of lanes, turn lanes, pavement markings, parking lanes, medians, 
traffic islands, posted speed limits as well as all intersecting streets and affected 
sidewalks within the proposed work zone. Detailed drawings can be included.  
 
MW6-18 (LCW-04) is located on the shoulder of Amar Road, east of 
Sandsprings Dr; a low-volume, low-speed residential road. 
Work Zone Protective Measures 
Identify and provide for specific locations for all traffic control devices (i.e. signs, 
cones, tubular markers, flaggers etc.)  Refer to specific MUTCD traffic control 
applications set forth in Part 6 of the MUTCD Manual.  Attach copy of MUTCD 
work zone set up. 
 
The field vehicle will be parked parallel to the curb creating a defensive 
barrier. Temporary traffic barriers will be placed around the work zone. 
Name and Location of Nearest Emergency Medical Facility 
 
Citrus Valley Medical Center – 1115 S Sunset Ave. West Covina, CA 91790 
 
 
 
 
 
 
 











Contacts 
Principal Engineer 
Scott Parsons 



Phone 
(949) 809-5222 



Client Representative 
Bradley Barquest 



Phone 
(763) 432-5695 



Site safety Coordinator 
Tatiana Moisseeva 



Phone 
(949) 809-5226 



Approvals 
Health & Safety Officer 
James Walker 



Signature Date 
6/15/11 



Site Safety Coordinator 
Tatiana Moisseeva 



Signature 



 



Date 
6/15/11 



 
 











Appendix G 
Work Zone Protection Plan for MW6-19  



 
 
Tetra Tech Entity 
Tetra Tech Geo 
 



Project Name 
PVOU UTC Groundwater Monitoring 
Program 



Proposed Dates and Time of 
Scheduled Work 
Semiannually: May and November 



Project Number 
117-2210043 



Description of Project 
Provide a brief description of the scope of work, identifying major job/operations 
that will be conducted.  Include the number of personnel expected on site and 
types of equipment that will be used.   
 
This is a semiannual groundwater monitoring program which in completed in 
May and November. One field technician is required for approximately ten 
days to complete the sampling.  Equipment used; dedicated pumps and 
hydrasleeves. 



 
Describe Work Zone 
Provide names of effected roadways, physical characteristics, including the 
correct number of lanes, turn lanes, pavement markings, parking lanes, medians, 
traffic islands, posted speed limits as well as all intersecting streets and affected 
sidewalks within the proposed work zone. Detailed drawings can be included.  
 
MW6-19 is located at the intersection of Homeward Street and Sandspring 
Avenue; low-volume, low-speed residential roads. 
Work Zone Protective Measures 
Identify and provide for specific locations for all traffic control devices (i.e. signs, 
cones, tubular markers, flaggers etc.)  Refer to specific MUTCD traffic control 
applications set forth in Part 6 of the MUTCD Manual.  Attach copy of MUTCD 
work zone set up. 
 
The field vehicle will be parked parallel to the curb creating a defensive 
barrier. Temporary traffic barriers will be placed around the work zone. 
Name and Location of Nearest Emergency Medical Facility 
 
Citrus Valley Medical Center – 1115 S Sunset Ave. West Covina, CA 91790 
 
 
 
 
 
 
 











Contacts 
Principal Engineer 
Scott Parsons 



Phone 
(949) 809-5222 



Client Representative 
Bradley Barquest 



Phone 
(763) 432-5695 



Site safety Coordinator 
Tatiana Moisseeva 



Phone 
(949) 809-5226 



Approvals 
Health & Safety Officer 
James Walker 



Signature Date 
6/15/11 



Site Safety Coordinator 
Tatiana Moisseeva 



Signature 



 



Date 
6/15/11 



 
 











Appendix G 
Work Zone Protection Plan for MW6-20A & MW6-20B 



 
 
Tetra Tech Entity 
Tetra Tech Geo 
 



Project Name 
PVOU UTC Groundwater Monitoring 
Program 



Proposed Dates and Time of 
Scheduled Work 
Semiannually: May and November 



Project Number 
117-2210043 



Description of Project 
Provide a brief description of the scope of work, identifying major job/operations 
that will be conducted.  Include the number of personnel expected on site and 
types of equipment that will be used.   
 
This is a semiannual groundwater monitoring program which in completed in 
May, and November. One field technician is required for approximately ten 
days to complete the sampling. Equipment used includes, dedicated pumps 
and hydrasleeves. 



 
Describe Work Zone 
Provide names of effected roadways, physical characteristics, including the 
correct number of lanes, turn lanes, pavement markings, parking lanes, medians, 
traffic islands, posted speed limits as well as all intersecting streets and affected 
sidewalks within the proposed work zone. Detailed drawings can be included.  
 
MW6-20A and MW6-20B are located on Don Julian Road, west of the 
intersection with 6th Ave.  
Work Zone Protective Measures 
Identify and provide for specific locations for all traffic control devices (i.e. signs, 
cones, tubular markers, flaggers etc.)  Refer to specific MUTCD traffic control 
applications set forth in Part 6 of the MUTCD Manual.  Attach copy of MUTCD 
work zone set up. 
 
The field vehicle will be parked parallel to the curb creating a defensive 
barrier. Temporary traffic control signs will be placed around the work 
zone. Road Work Ahead signs will be placed at least 125’ away from the 
well, along with Right Lane Closed sign near the location of the wells.  
Name and Location of Nearest Emergency Medical Facility 
Citrus Valley Medical Center – 1115 S Sunset Ave. West Covina, CA 91790 
 
 
 
 
 
 











Contacts 
Principal Engineer 
Scott Parsons 



Phone 
(949) 809-5222 



Client Representative 
Bradley Barquest 



Phone 
(763) 432-5695 



Site Safety Coordinator 
Tatiana Moisseeva 



Phone 
(949) 809-5226 



Approvals 
Health & Safety Officer 
James Walker 



Signature Date 
6/15/11 



Site Safety Coordinator 
Tatiana Moisseeva 



Signature 



 



Date 
6/15/11 



 
 











Appendix G 
Work Zone Protection Plan for MW6-35, MW6-36, and MW6-37 



 
 
Tetra Tech Entity 
Tetra Tech Geo 
 



Project Name 
PVOU UTC Groundwater Monitoring 
Program 



Proposed Dates and Time of 
Scheduled Work 
Semiannually: May and November 



Project Number 
117-2210043 



Description of Project 
Provide a brief description of the scope of work, identifying major job/operations 
that will be conducted.  Include the number of personnel expected on site and 
types of equipment that will be used.   
 
This is a semiannual groundwater monitoring program which in completed in 
May, and November. One field technician is required for approximately ten 
days to complete the sampling. Equipment used includes, dedicated pumps 
and hydrasleeves. 



 
Describe Work Zone 
Provide names of effected roadways, physical characteristics, including the 
correct number of lanes, turn lanes, pavement markings, parking lanes, medians, 
traffic islands, posted speed limits as well as all intersecting streets and affected 
sidewalks within the proposed work zone. Detailed drawings can be included.  
 
MW6-35, MW6-36, and MW6-37 are located in the planter along Proctor 
Avenue, between 6th and 7th Ave.  
Work Zone Protective Measures 
Identify and provide for specific locations for all traffic control devices (i.e. signs, 
cones, tubular markers, flaggers etc.)  Refer to specific MUTCD traffic control 
applications set forth in Part 6 of the MUTCD Manual.  Attach copy of MUTCD 
work zone set up. 
 
The field vehicle will be parked parallel to the curb creating a defensive 
barrier. Traffic cones will be placed around the work zone. Road Work 
Ahead signs will be placed at least 125’ away from the well, along with 
Right Lane Closed sign near the location of the wells.  
Name and Location of Nearest Emergency Medical Facility 
Citrus Valley Medical Center – 1115 S Sunset Ave. West Covina, CA 91790 
 
 
 
 
 
 











Contacts 
Principal Engineer 
Scott Parsons 



Phone 
(949) 809-5222 



Client Representative 
Bradley Barquest 



Phone 
(763) 432-5695 



Site Safety Coordinator 
Tatiana Moisseeva 



Phone 
(949) 809-5226 



Approvals 
Health & Safety Officer 
James Walker 



Signature Date 
6/15/11 



Site Safety Coordinator 
Tatiana Moisseeva 



Signature 



 



Date 
6/15/11 



 
 











Appendix G 
Work Zone Protection Plan for MW6-44 & MW6-45 



 
 
Tetra Tech Entity 
Tetra Tech Geo 
 



Project Name 
PVOU UTC Groundwater Monitoring 
Program 



Proposed Dates and Time of 
Scheduled Work 
Semiannually: May and November 



Project Number 
117-2210043 



Description of Project 
Provide a brief description of the scope of work, identifying major job/operations 
that will be conducted.  Include the number of personnel expected on site and 
types of equipment that will be used.   
 
This is a semiannual groundwater monitoring program which in completed in 
May, and November. One field technician is required for approximately ten 
days to complete the sampling. Equipment used includes, dedicated pumps 
and hydrasleeves. 



 
Describe Work Zone 
Provide names of effected roadways, physical characteristics, including the 
correct number of lanes, turn lanes, pavement markings, parking lanes, medians, 
traffic islands, posted speed limits as well as all intersecting streets and affected 
sidewalks within the proposed work zone. Detailed drawings can be included.  
 
MW6-44 and MW6-45 are located at the intersection of 9th Ave. and Proctor 
Ave.   
Work Zone Protective Measures 
Identify and provide for specific locations for all traffic control devices (i.e. signs, 
cones, tubular markers, flaggers etc.)  Refer to specific MUTCD traffic control 
applications set forth in Part 6 of the MUTCD Manual.  Attach copy of MUTCD 
work zone set up. 
 
The field vehicle will be parked parallel to the curb creating a defensive 
barrier. Traffic cones will be placed around the work zone. Road Work 
Ahead signs will be placed at least 125’ away from the well, along with 
Right Lane Closed sign near the location of the wells.  
Name and Location of Nearest Emergency Medical Facility 
Citrus Valley Medical Center – 1115 S Sunset Ave. West Covina, CA 91790 
 
 
 
 
 
 











Contacts 
Principal Engineer 
Scott Parsons 



Phone 
(949) 809-5222 



Client Representative 
Bradley Barquest 



Phone 
(763) 432-5695 



Site Safety Coordinator 
Tatiana Moisseeva 



Phone 
(949) 809-5226 



Approvals 
Health & Safety Officer 
James Walker 



Signature Date 
6/15/11 



Site Safety Coordinator 
Tatiana Moisseeva 



Signature 



 



Date 
6/15/11 



 
 











Appendix G 
Work Zone Protection Plan for MW6-61 & MW6-63 



 
 
Tetra Tech Entity 
Tetra Tech Geo 
 



Project Name 
PVOU UTC Groundwater Monitoring 
Program 



Proposed Dates and Time of 
Scheduled Work 
Semiannually: May and November 



Project Number 
117-2210043 



Description of Project 
Provide a brief description of the scope of work, identifying major job/operations 
that will be conducted.  Include the number of personnel expected on site and 
types of equipment that will be used.   
 
This is a semiannual groundwater monitoring program which in completed in 
May, and November. One field technician is required for approximately ten 
days to complete the sampling. Equipment used includes, dedicated pumps 
and hydrasleeves. 



 
Describe Work Zone 
Provide names of effected roadways, physical characteristics, including the 
correct number of lanes, turn lanes, pavement markings, parking lanes, medians, 
traffic islands, posted speed limits as well as all intersecting streets and affected 
sidewalks within the proposed work zone. Detailed drawings can be included.  
 
MW6-61 and MW6-63 are located in a planter adjacent to the side walk 
along Parriot Place, south of Proctor Ave.  
Work Zone Protective Measures 
Identify and provide for specific locations for all traffic control devices (i.e. signs, 
cones, tubular markers, flaggers etc.)  Refer to specific MUTCD traffic control 
applications set forth in Part 6 of the MUTCD Manual.  Attach copy of MUTCD 
work zone set up. 
 
The field vehicle will be parked parallel to the curb. Temporary traffic 
control signs will be placed around the work zone if necessary.  
Name and Location of Nearest Emergency Medical Facility 
Citrus Valley Medical Center – 1115 S Sunset Ave. West Covina, CA 91790 
 
 
 
 
 
 
 
 











Contacts 
Principal Engineer 
Scott Parsons 



Phone 
(949) 809-5222 



Client Representative 
Bradley Barquest 



Phone 
(763) 432-5695 



Site Safety Coordinator 
Tatiana Moisseeva 



Phone 
(949) 809-5226 



Approvals 
Health & Safety Officer 
James Walker 



Signature Date 
6/15/11 



Site Safety Coordinator 
Tatiana Moisseeva 



Signature 



 



Date 
6/15/11 



 
 











Appendix G 
Work Zone Protection Plan for MW-D2 & MW6-17I 



 
 
Tetra Tech Entity 
Tetra Tech Geo 
 



Project Name 
PVOU UTC Groundwater Monitoring 
Program 



Proposed Dates and Time of 
Scheduled Work 
Semiannually: May and November 



Project Number 
117-2210043 



Description of Project 
Provide a brief description of the scope of work, identifying major job/operations 
that will be conducted.  Include the number of personnel expected on site and 
types of equipment that will be used.   
 
This is a semiannual groundwater monitoring program which in completed in 
May, and November. One field technician is required for approximately ten 
days to complete the sampling. Equipment used includes, dedicated pumps 
and hydrasleeves. 



 
Describe Work Zone 
Provide names of effected roadways, physical characteristics, including the 
correct number of lanes, turn lanes, pavement markings, parking lanes, medians, 
traffic islands, posted speed limits as well as all intersecting streets and affected 
sidewalks within the proposed work zone. Detailed drawings can be included.  
 
MW-D1 and MW6-71 are located on an Edison easement located just to the 
north of Chestnut Street.   
Work Zone Protective Measures 
Identify and provide for specific locations for all traffic control devices (i.e. signs, 
cones, tubular markers, flaggers etc.)  Refer to specific MUTCD traffic control 
applications set forth in Part 6 of the MUTCD Manual.  Attach copy of MUTCD 
work zone set up. 
 
No temporary traffic controls are required. 
Name and Location of Nearest Emergency Medical Facility 
Citrus Valley Medical Center – 1115 S Sunset Ave. West Covina, CA 91790 
 
 
 
 
 
 
 
 
 











Contacts 
Principal Engineer 
Scott Parsons 



Phone 
(949) 809-5222 



Client Representative 
Bradley Barquest 



Phone 
(763) 432-5695 



Site Safety Coordinator 
Tatiana Moisseeva 



Phone 
(949) 809-5226 



Approvals 
Health & Safety Officer 
James Walker 



Signature Date 
6/15/11 



Site Safety Coordinator 
Tatiana Moisseeva 



Signature 



 



Date 
6/15/11 



 
 











Appendix G 
Work Zone Protection Plan for MW-D2 & MW6-17I 



 
 
Tetra Tech Entity 
Tetra Tech Geo 
 



Project Name 
PVOU UTC Groundwater Monitoring 
Program 



Proposed Dates and Time of 
Scheduled Work 
Semiannually: May and November 



Project Number 
117-2210043 



Description of Project 
Provide a brief description of the scope of work, identifying major job/operations 
that will be conducted.  Include the number of personnel expected on site and 
types of equipment that will be used.   
 
This is a semiannual groundwater monitoring program which in completed in 
May, and November. One field technician is required for approximately ten 
days to complete the sampling. Equipment used includes, dedicated pumps 
and hydrasleeves. 



 
Describe Work Zone 
Provide names of effected roadways, physical characteristics, including the 
correct number of lanes, turn lanes, pavement markings, parking lanes, medians, 
traffic islands, posted speed limits as well as all intersecting streets and affected 
sidewalks within the proposed work zone. Detailed drawings can be included.  
 
MW-D2 and MW6-17I are located on high-volume Don Julian Road, west of 
9th Ave.   
Work Zone Protective Measures 
Identify and provide for specific locations for all traffic control devices (i.e. signs, 
cones, tubular markers, flaggers etc.)  Refer to specific MUTCD traffic control 
applications set forth in Part 6 of the MUTCD Manual.  Attach copy of MUTCD 
work zone set up. 
 
The field vehicle will be parked parallel to the curb creating a defensive 
barrier. Temporary traffic control signs will be placed around the work 
zone. Road Work Ahead signs will be placed at least 125’ away from the 
well, along with Right Lane Closed sign near the location of the wells.  
Name and Location of Nearest Emergency Medical Facility 
Citrus Valley Medical Center – 1115 S Sunset Ave. West Covina, CA 91790 
 
 
 
 
 
 











Contacts 
Principal Engineer 
Scott Parsons 



Phone 
(949) 809-5222 



Client Representative 
Bradley Barquest 



Phone 
(763) 432-5695 



Site Safety Coordinator 
Tatiana Moisseeva 



Phone 
(949) 809-5226 



Approvals 
Health & Safety Officer 
James Walker 



Signature Date 
6/15/11 



Site Safety Coordinator 
Tatiana Moisseeva 



Signature 



 



Date 
6/15/11 



 
 











Appendix G 
Work Zone Protection Plan for S-05 



 
 
Tetra Tech Entity 
Tetra Tech Geo 
 



Project Name 
PVOU UTC Groundwater Monitoring 
Program 



Proposed Dates and Time of 
Scheduled Work 
Semiannually: May and November 



Project Number 
117-2210043 



Description of Project 
Provide a brief description of the scope of work, identifying major job/operations 
that will be conducted.  Include the number of personnel expected on site and 
types of equipment that will be used.   
 



This is a semiannual groundwater monitoring program which in completed in 
May and November. One field technician is required for approximately ten 
days to complete the sampling and water level measurements.  Equipment 
used includes a water level meter. 



 
Describe Work Zone 
Provide names of effected roadways, physical characteristics, including the 
correct number of lanes, turn lanes, pavement markings, parking lanes, medians, 
traffic islands, posted speed limits as well as all intersecting streets and affected 
sidewalks within the proposed work zone. Detailed drawings can be included.  
 
S-05 is located in a planter along Marland Street, west of Orange Avenue; a 
low-volume, low-speed residential road. 
Work Zone Protective Measures 
Identify and provide for specific locations for all traffic control devices (i.e. signs, 
cones, tubular markers, flaggers etc.)  Refer to specific MUTCD traffic control 
applications set forth in Part 6 of the MUTCD Manual.  Attach copy of MUTCD 
work zone set up. 
 
The field vehicle will be parked parallel to the curb creating a defensive 
barrier. Temporary traffic barriers will be placed around the work zone. 
Name and Location of Nearest Emergency Medical Facility 
 
Citrus Valley Medical Center – 1115 S Sunset Ave. West Covina, CA 91790 
 
 
 
 
 
 











Contacts 
Principal Engineer 
Scott Parsons 



Phone 
(949) 809-5222 



Client Representative 
Bradley Barquest 



Phone 
(763) 432-5695 



Site safety Coordinator 
Tatiana Moisseeva 



Phone 
(949) 809-5226 



Approvals 
Health & Safety Officer 
James Walker 



Signature Date 
6/15/11 



Site Safety Coordinator 
Tatiana Moisseeva 



Signature 



 



Date 
6/15/11 



 
 











Appendix G 
Work Zone Protection Plan for S-07 



 
 
Tetra Tech Entity 
Tetra Tech Geo 
 



Project Name 
PVOU UTC Groundwater Monitoring 
Program 



Proposed Dates and Time of 
Scheduled Work 
Semiannually: May and November 



Project Number 
117-2210043 



Description of Project 
Provide a brief description of the scope of work, identifying major job/operations 
that will be conducted.  Include the number of personnel expected on site and 
types of equipment that will be used.   
 



This is a semiannual groundwater monitoring program which in completed in 
May and November. One field technician is required for approximately ten 
days to complete the sampling and water level measurements.  Equipment 
used includes a water level meter. 



 
Describe Work Zone 
Provide names of effected roadways, physical characteristics, including the 
correct number of lanes, turn lanes, pavement markings, parking lanes, medians, 
traffic islands, posted speed limits as well as all intersecting streets and affected 
sidewalks within the proposed work zone. Detailed drawings can be included.  
 
S-07 is located on Giordano Street, east of Evanwood Avenue; a low-
volume, low-speed residential road. 
Work Zone Protective Measures 
Identify and provide for specific locations for all traffic control devices (i.e. signs, 
cones, tubular markers, flaggers etc.)  Refer to specific MUTCD traffic control 
applications set forth in Part 6 of the MUTCD Manual.  Attach copy of MUTCD 
work zone set up. 
 
The field vehicle will be parked parallel to the curb creating a defensive 
barrier. Temporary traffic barriers will be placed around the work zone. 
Name and Location of Nearest Emergency Medical Facility 
 
Citrus Valley Medical Center – 1115 S Sunset Ave. West Covina, CA 91790 
 
 
 
 
 
 











Contacts 
Principal Engineer 
Scott Parsons 



Phone 
(949) 809-5222 



Client Representative 
Bradley Barquest 



Phone 
(763) 432-5695 



Site safety Coordinator 
Tatiana Moisseeva 



Phone 
(949) 809-5226 



Approvals 
Health & Safety Officer 
James Walker 



Signature Date 
6/15/11 



Site Safety Coordinator 
Tatiana Moisseeva 



Signature 



 



Date 
6/15/11 



 
 











Appendix G 
Work Zone Protection Plan for S-09 



 
 
Tetra Tech Entity 
Tetra Tech Geo 
 



Project Name 
PVOU UTC Groundwater Monitoring 
Program 



Proposed Dates and Time of 
Scheduled Work 
Semiannually: May and November 



Project Number 
117-2210043 



Description of Project 
Provide a brief description of the scope of work, identifying major job/operations 
that will be conducted.  Include the number of personnel expected on site and 
types of equipment that will be used.   
 



This is a semiannual groundwater monitoring program which in completed in 
May and November. One field technician is required for approximately ten 
days to complete the sampling and water level measurements.  Equipment 
used includes a water level meter. 



 
Describe Work Zone 
Provide names of effected roadways, physical characteristics, including the 
correct number of lanes, turn lanes, pavement markings, parking lanes, medians, 
traffic islands, posted speed limits as well as all intersecting streets and affected 
sidewalks within the proposed work zone. Detailed drawings can be included.  
 
S-09 is located on Foxworth Avenue north of Temple Avenue; a low-
volume, low-speed residential road. 
Work Zone Protective Measures 
Identify and provide for specific locations for all traffic control devices (i.e. signs, 
cones, tubular markers, flaggers etc.)  Refer to specific MUTCD traffic control 
applications set forth in Part 6 of the MUTCD Manual.  Attach copy of MUTCD 
work zone set up. 
 
The field vehicle will be parked parallel to the curb creating a defensive 
barrier. Temporary traffic barriers will be placed around the work zone. 
Name and Location of Nearest Emergency Medical Facility 
 
Citrus Valley Medical Center – 1115 S Sunset Ave. West Covina, CA 91790 
 
 
 
 
 
 











Contacts 
Principal Engineer 
Scott Parsons 



Phone 
(949) 809-5222 



Client Representative 
Bradley Barquest 



Phone 
(763) 432-5695 



Site safety Coordinator 
Tatiana Moisseeva 



Phone 
(949) 809-5226 



Approvals 
Health & Safety Officer 
James Walker 



Signature Date 
6/15/11 



Site Safety Coordinator 
Tatiana Moisseeva 



Signature 



 



Date 
6/15/11 



 
 











Appendix G 
Work Zone Protection Plan for S-10 



 
 
Tetra Tech Entity 
Tetra Tech Geo 
 



Project Name 
PVOU UTC Groundwater Monitoring 
Program 



Proposed Dates and Time of 
Scheduled Work 
Semiannually: May and November 



Project Number 
117-2210043 



Description of Project 
Provide a brief description of the scope of work, identifying major job/operations 
that will be conducted.  Include the number of personnel expected on site and 
types of equipment that will be used.   
 



This is a semiannual groundwater monitoring program which in completed in 
May and November. One field technician is required for approximately ten 
days to complete the sampling and water level measurements.  Equipment 
used includes a water level meter. 



 
Describe Work Zone 
Provide names of effected roadways, physical characteristics, including the 
correct number of lanes, turn lanes, pavement markings, parking lanes, medians, 
traffic islands, posted speed limits as well as all intersecting streets and affected 
sidewalks within the proposed work zone. Detailed drawings can be included.  
 
S-10 is located on Duff Avenue south of Giordano Street; a low-volume, 
low-speed residential road. 
Work Zone Protective Measures 
Identify and provide for specific locations for all traffic control devices (i.e. signs, 
cones, tubular markers, flaggers etc.)  Refer to specific MUTCD traffic control 
applications set forth in Part 6 of the MUTCD Manual.  Attach copy of MUTCD 
work zone set up. 
 
The field vehicle will be parked parallel to the curb creating a defensive 
barrier. Temporary traffic barriers will be placed around the work zone. 
Name and Location of Nearest Emergency Medical Facility 
 
Citrus Valley Medical Center – 1115 S Sunset Ave. West Covina, CA 91790 
 
 
 
 
 
 











Contacts 
Principal Engineer 
Scott Parsons 



Phone 
(949) 809-5222 



Client Representative 
Bradley Barquest 



Phone 
(763) 432-5695 



Site safety Coordinator 
Tatiana Moisseeva 



Phone 
(949) 809-5226 



Approvals 
Health & Safety Officer 
James Walker 



Signature Date 
6/15/11 



Site Safety Coordinator 
Tatiana Moisseeva 



Signature 



 



Date 
6/15/11 



 
 











Appendix G 
Work Zone Protection Plan for S-11 



 
 
Tetra Tech Entity 
Tetra Tech Geo 
 



Project Name 
PVOU UTC Groundwater Monitoring 
Program 



Proposed Dates and Time of 
Scheduled Work 
Semiannually: May and November 



Project Number 
117-2210043 



Description of Project 
Provide a brief description of the scope of work, identifying major job/operations 
that will be conducted.  Include the number of personnel expected on site and 
types of equipment that will be used.   
 



This is a semiannual groundwater monitoring program which in completed in 
May and November. One field technician is required for approximately ten 
days to complete the sampling and water level measurements.  Equipment 
used includes a water level meter. 



 
Describe Work Zone 
Provide names of effected roadways, physical characteristics, including the 
correct number of lanes, turn lanes, pavement markings, parking lanes, medians, 
traffic islands, posted speed limits as well as all intersecting streets and affected 
sidewalks within the proposed work zone. Detailed drawings can be included.  
 
S-11 is located in a planter along Beckner Street, east of Duff Avenue; a 
low-volume, low-speed residential road. 
Work Zone Protective Measures 
Identify and provide for specific locations for all traffic control devices (i.e. signs, 
cones, tubular markers, flaggers etc.)  Refer to specific MUTCD traffic control 
applications set forth in Part 6 of the MUTCD Manual.  Attach copy of MUTCD 
work zone set up. 
 
The field vehicle will be parked parallel to the curb creating a defensive 
barrier. Temporary traffic barriers will be placed around the work zone. 
Name and Location of Nearest Emergency Medical Facility 
 
Citrus Valley Medical Center – 1115 S Sunset Ave. West Covina, CA 91790 
 
 
 
 
 
 











Contacts 
Principal Engineer 
Scott Parsons 



Phone 
(949) 809-5222 



Client Representative 
Bradley Barquest 



Phone 
(763) 432-5695 



Site safety Coordinator 
Tatiana Moisseeva 



Phone 
(949) 809-5226 



Approvals 
Health & Safety Officer 
James Walker 



Signature Date 
6/15/11 



Site Safety Coordinator 
Tatiana Moisseeva 



Signature 



 



Date 
6/15/11 



 
 











Appendix G 
Work Zone Protection Plan for VCW-01 



 
 
Tetra Tech Entity 
Tetra Tech Geo 
 



Project Name 
PVOU UTC Groundwater Monitoring 
Program 



Proposed Dates and Time of 
Scheduled Work 
Semiannually: May and November 



Project Number 
117-2210043 



Description of Project 
Provide a brief description of the scope of work, identifying major job/operations 
that will be conducted.  Include the number of personnel expected on site and 
types of equipment that will be used.   
 
This is a semiannual groundwater monitoring program which in completed in 
May and November. One field technician is required for approximately ten 
days to complete the sampling.  Equipment used hydrasleeves, therefore  



 
Describe Work Zone 
Provide names of effected roadways, physical characteristics, including the 
correct number of lanes, turn lanes, pavement markings, parking lanes, medians, 
traffic islands, posted speed limits as well as all intersecting streets and affected 
sidewalks within the proposed work zone. Detailed drawings can be included.  
 
VCW-01 is located across from Allen J Martin Park near the intersection of 
Giordano St and California Ave. Giordano St is a two lane low-volume, low-
speed public road and VCW-01 is located a few feet from the park curb.   
Work Zone Protective Measures 
Identify and provide for specific locations for all traffic control devices (i.e. signs, 
cones, tubular markers, flaggers etc.)  Refer to specific MUTCD traffic control 
applications set forth in Part 6 of the MUTCD Manual.  Attach copy of MUTCD 
work zone set up. 
 
The field vehicle will be parked parallel to the curb creating a defensive 
barrier. Temporary traffic barriers will be placed around the work zone.  
Name and Location of Nearest Emergency Medical Facility 
 
Citrus Valley Medical Center – 1115 S Sunset Ave. West Covina, CA 91790 
 
 
 
 
 
 
 











Contacts 
Principal Engineer 
Scott Parsons 



Phone 
(949) 809-5222 



Client Representative 
Bradley Barquest 



Phone 
(763) 432-5695 



Site safety Coordinator 
Tatiana Moisseeva 



Phone 
(949) 809-5226 



Approvals 
Health & Safety Officer 
James Walker 



Signature Date 
6/15/11 



Site Safety Coordinator 
Tatiana Moisseeva 



Signature 



 



Date 
6/15/11 



 
 











Appendix G 
Work Zone Protection Plan for VCW-02, MW6-17, and S-06 



 
 
Tetra Tech Entity 
Tetra Tech Geo. 
 



Project Name 
PVOU UTC Groundwater Monitoring 
Program 



Proposed Dates and Time of 
Scheduled Work 
Semiannually: May and November 



Project Number 
117-2210043 



Description of Project 
Provide a brief description of the scope of work, identifying major job/operations 
that will be conducted.  Include the number of personnel expected on site and 
types of equipment that will be used.   
 
This is a semiannual groundwater monitoring program which in completed in 
May and November. One field technician is required for approximately ten 
days to complete the sampling. Equipment used includes dedicated pums 
and hydrasleeves. 



 
Describe Work Zone 
Provide names of effected roadways, physical characteristics, including the 
correct number of lanes, turn lanes, pavement markings, parking lanes, medians, 
traffic islands, posted speed limits as well as all intersecting streets and affected 
sidewalks within the proposed work zone. Detailed drawings can be included.  
 
VCW-02, MW6-17, and S-06 are located on the utility access driveway into 
Sunset Elementary School, off of Clintwood Ave. 
 
Work Zone Protective Measures 
Identify and provide for specific locations for all traffic control devices (i.e. signs, 
cones, tubular markers, flaggers etc.)  Refer to specific MUTCD traffic control 
applications set forth in Part 6 of the MUTCD Manual.  Attach copy of MUTCD 
work zone set up. 
 
The field vehicle will be parked parallel to the curb creating a defensive 
barrier. Traffic cones will be placed around the work zone.  
Name and Location of Nearest Emergency Medical Facility 
Citrus Valley Medical Center – 1115 S Sunset Ave. West Covina, CA 91790 
 
 
 
 
 
 
 











Contacts 
Principal Engineer 
Scott Parsons 



Phone 
(949) 809-5222 



Client Representative 
Bradley Barquest 



Phone 
(763) 432-5695 



Site safety Coordinator 
Tatiana Moisseeva 



Phone 
(949) 809-5226 



Approvals 
Health & Safety Officer 
James Walker 



Signature Date 
6/15/11 



Site Safety Coordinator 
Tatiana Moisseeva 



Signature 



 



Date 
6/15/11 



 
 











Appendix G 
Work Zone Protection Plan for VCW-03 



 
 
Tetra Tech Entity 
Tetra Tech Geo 
 



Project Name 
PVOU UTC Groundwater Monitoring 
Program 



Proposed Dates and Time of 
Scheduled Work 
Semiannually: May and November 



Project Number 
117-2210043 



Description of Project 
Provide a brief description of the scope of work, identifying major job/operations 
that will be conducted.  Include the number of personnel expected on site and 
types of equipment that will be used.   
 
This is a semiannual groundwater monitoring program which in completed in 
May and November. One field technician is required for approximately ten 
days to complete the sampling. Equipment used includes, dedicated pumps 
and hydrasleeves. 



Describe Work Zone 
Provide names of effected roadways, physical characteristics, including the 
correct number of lanes, turn lanes, pavement markings, parking lanes, medians, 
traffic islands, posted speed limits as well as all intersecting streets and affected 
sidewalks within the proposed work zone. Detailed drawings can be included.  
 
VCW-03 is on Sandy Hook Ave, north of Beckner Ave, a low-volume, low 
speed cul-de-sac. 
Work Zone Protective Measures 
Identify and provide for specific locations for all traffic control devices (i.e. signs, 
cones, tubular markers, flaggers etc.)  Refer to specific MUTCD traffic control 
applications set forth in Part 6 of the MUTCD Manual.  Attach copy of MUTCD 
work zone set up. 
 
The field vehicle will be parked parallel to the curb creating a defensive 
barrier. Temporary traffic barriers will be placed around the work zone. 
  
Name and Location of Nearest Emergency Medical Facility 
Citrus Valley Medical Center – 1115 S Sunset Ave. West Covina, CA 91790 
 
 
 
 
 
 
 
 











Contacts 
Principal Engineer 
Scott Parsons 



Phone 
(949) 809-5222 



Client Representative 
Bradley Barquest 



Phone 
(763) 432-5695 



Site safety Coordinator 
Tatiana Moisseeva 



Phone 
(949) 608-5226 



Approvals 
Health & Safety Officer 
James Walker 



Signature Date 
6/15/11 



Site Safety Coordinator 
Tatiana Moisseeva 



Signature 



 



Date 
6/15/11 



 
 











Appendix G 
Work Zone Protection Plan for SW-04 & VCW-06 



 
 
Tetra Tech Entity 
Tetra Tech Geo 
 



Project Name 
PVOU UTC Groundwater Monitoring 
Program 



Proposed Dates and Time of 
Scheduled Work 
Semiannually: May and November 



Project Number 
117-2210043 



Description of Project 
Provide a brief description of the scope of work, identifying major job/operations 
that will be conducted.  Include the number of personnel expected on site and 
types of equipment that will be used.   
 
This is a semiannual groundwater monitoring program which in completed in 
May and November. One field technician is required for approximately ten 
days to complete the sampling. Equipment used includes, dedicated pumps 
and hydrasleeves. 



 
Describe Work Zone 
Provide names of effected roadways, physical characteristics, including the 
correct number of lanes, turn lanes, pavement markings, parking lanes, medians, 
traffic islands, posted speed limits as well as all intersecting streets and affected 
sidewalks within the proposed work zone. Detailed drawings can be included.  
 
SW-04 and VCW-06 are located south of Valley Blvd. on 8th Ave.  8th Ave. is 
a two lane public road.  SW-04 and VCW-06 are located a few feet from the 
sidewalk.   
Work Zone Protective Measures 
Identify and provide for specific locations for all traffic control devices (i.e. signs, 
cones, tubular markers, flaggers etc.)  Refer to specific MUTCD traffic control 
applications set forth in Part 6 of the MUTCD Manual.  Attach copy of MUTCD 
work zone set up. 
 
The field vehicle will be parked parallel to the curb creating a defensive 
barrier. Traffic cones will be placed around the work zone. Road Work 
Ahead signs will be placed at least 125’ away from the well in both 
directions of 8th Ave. along with one Keep Right sign for traffic flowing 
north.  
Name and Location of Nearest Emergency Medical Facility 
 
Citrus Valley Medical Center – 1115 S Sunset Ave. West Covina, CA 91790 
 
 
 











Contacts 
Principal Engineer 
Scott Parsons 



Phone 
(949) 809-5222 



Client Representative 
Bradley Barquest 



Phone 
(763) 432-5695 



Site safety Coordinator 
Tatiana Moisseeva 



Phone 
(949) 809-5226 



Approvals 
Health & Safety Officer 
James Walker 



Signature Date 
6/15/11 



Site Safety Coordinator 
Tatiana Moisseeva 



Signature 



 



Date 
6/15/11 



 
 











Appendix G 
Work Zone Protection Plan for VCW-07 



 
 
Tetra Tech Entity 
Tetra Tech Geo  
 



Project Name 
PVOU UTC Groundwater Monitoring 
Program 



Proposed Dates and Time of 
Scheduled Work 
Semiannually: May and November 



Project Number 
117-2210043 



Description of Project 
Provide a brief description of the scope of work, identifying major job/operations 
that will be conducted.  Include the number of personnel expected on site and 
types of equipment that will be used.   
 
This is a semiannual groundwater monitoring program which in completed in 
May and November. One field technician is required for approximately eleven 
days to complete the sampling. Equipment used includes, dedicated pumps 
and hydrasleeves. 



 
Describe Work Zone 
Provide names of effected roadways, physical characteristics, including the 
correct number of lanes, turn lanes, pavement markings, parking lanes, medians, 
traffic islands, posted speed limits as well as all intersecting streets and affected 
sidewalks within the proposed work zone. Detailed drawings can be included.  
 
VCW-07 is located in between Nelson Ave and Valley Blvd on California St. 
Work Zone Protective Measures 
Identify and provide for specific locations for all traffic control devices (i.e. signs, 
cones, tubular markers, flaggers etc.)  Refer to specific MUTCD traffic control 
applications set forth in Part 6 of the MUTCD Manual.  Attach copy of MUTCD 
work zone set up. 
 
The field vehicle will be parked parallel to the curb creating a defensive 
barrier. Traffic cones will be placed around the work zone. Road Work 
Ahead signs will be placed at least 125’ away from the well in both 
directions of California along with a Keep Right sign for traffic going 
toward Valley Blvd.  
Name and Location of Nearest Emergency Medical Facility 
Citrus Valley Medical Center – 1115 S Sunset Ave. West Covina, CA 91790 
 
 
 
 
 
 











Contacts 
Principal Engineer 
Scott Parsons 



Phone 
(949) 809-5222 



Client Representative 
Bradley Barquest 



Phone 
(763) 432-5695 



Site safety Coordinator 
Tatiana Moisseeva 



Phone 
(949) 809-5226 



Approvals 
Health & Safety Officer 
James Walker 



Signature Date 
6/15/11 



Site Safety Coordinator 
Tatiana Moisseeva 



Signature 



 



Date 
6/15/11 



 
 











Appendix G 
Work Zone Protection Plan for SW-05 & VCW-09 



 
 
Tetra Tech Entity 
Tetra Tech Geo 
 



Project Name 
PVOU UTC Groundwater Monitoring 
Program 



Proposed Dates and Time of 
Scheduled Work 
Semiannually: May and November 



Project Number 
117-2210043 



Description of Project 
Provide a brief description of the scope of work, identifying major job/operations 
that will be conducted.  Include the number of personnel expected on site and 
types of equipment that will be used.   
 
This is a semiannual groundwater monitoring program which in completed in 
May and November. One field technician is required for approximately ten 
days to complete the sampling. Equipment used includes, dedicated pumps 
and hydrasleeves. 



 
Describe Work Zone 
Provide names of effected roadways, physical characteristics, including the 
correct number of lanes, turn lanes, pavement markings, parking lanes, medians, 
traffic islands, posted speed limits as well as all intersecting streets and affected 
sidewalks within the proposed work zone. Detailed drawings can be included.  
 
SW-05 and VCW-09 are located on Orange Avenue, a two lane public road.  
SW-05 and VCW-09 are located a few feet from the curb.   
Work Zone Protective Measures 
Identify and provide for specific locations for all traffic control devices (i.e. signs, 
cones, tubular markers, flaggers etc.)  Refer to specific MUTCD traffic control 
applications set forth in Part 6 of the MUTCD Manual.  Attach copy of MUTCD 
work zone set up. 
 
The field vehicle will be parked parallel to the curb creating a defensive 
barrier. Temporary traffic barriers will be placed around the work zone.  
Name and Location of Nearest Emergency Medical Facility 
 
Citrus Valley Medical Center – 1115 S Sunset Ave. West Covina, CA 91790 
 
 
 
 
 
 
 











Contacts 
Principal Engineer 
Scott Parsons 



Phone 
(949) 809-5222 



Client Representative 
Bradley Barquest 



Phone 
(763) 432-5695 



Site safety Coordinator 
Tatiana Moisseeva 



Phone 
(949) 809-5226 



Approvals 
Health & Safety Officer 
James Walker 



Signature Date 
6/15/11 



Site Safety Coordinator 
Tatiana Moisseeva 



Signature 



 



Date 
6/15/11 



 
 











 
 



TETRA TECH 



 



APPENDIX F-1 



 



TETRA TECH STANDARD SAFETY OPERATING PRACTICES 
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APPENDIX F-2 



 



TETRA TECH HEAT STRESS PRACTICES 











Date Expected Temperature (oF)
Number of Work Areas Today:



Work Areas Location Number of 
Employees per 
Area



Water Provision 
Details 
(Use pull down to 
select cooler or 
bottles)



Total Daily 
Water 
Requirement 



Water 
Replenishing 
Schedule



Shade 
Stations per 
Area



Example Entry Trench 1 5 cooler 2 1 cooler every four 
hours



1



Work Area 1 Various Wells 1 bottles 16 16 bottles per day 1-shade station will be 
available if needed.



Work Area 2



Work Area 3



Work Area 4



Prepared By: James Walker
Reviewed by Site 
Superintendent: Tatiana Moisseva



Daily Water Bottle Inventory Requirements: Sixteen 16oz bottles per employee each day when bottles are used. 



Sufficient water provided in the amounts of either four 8-ounce cups, or two 16-ounce water bottles per hour per employee.



How to Use Spreadsheet: Enter in work locations for the day, the number of employees per work area and use the pull down to specify 
whether bottles or coolers will be used.  The spreadsheet is based on using 16 ounce bottles or 5 gallon portable water coolers. The Total Daily 
Water Requirement (in either the number of coolers or water bottles, depending on what was selected) will be calculated and displayed in that 
cell. Field staff will then document the water replenishing schedule to meet water requirements for that day. Attach the completed checklist to 
the Daily Tailgate Meeting Records.



HEAT ILLNESS PREVENTION CHECKLIST



SHADE AND WATER REQUIREMENTS
Direct access to shade that will accommodate all employees who seek it.



Equivalent to 2 gallons per employee each day when portable coolers with cups are used
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GROUNDWATER SAMPLING 
 
Hazard Risk Precautions 
 
Slips/Trips/Falls and Physical injury; struck by/ Hard hat, safety glasses, 
movement of against, crush injury steel-toed boots/ shoes, gloves 
heavy equipment  correct lifting techniques,   



  team lift, keep work zone tidy  
    



Contaminated water Skin contact/absorption Nitrile gloves, protective clothing(Tyveks)
 inhalation decontaminate regularly, make  
  respirators available 
   
 
Noise Hearing loss, Hearing protection 
 communication 
 interference 
 
Energy Sources Explosion, fire,  Use Ground Fault Circuit Interrupters  
 Electrocution, product  (GFCIs) 
 
Weather Heat Stress Follow safe work practices provided in  
  Appendix C-2 
Slips/trips/falls  
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  EQUIPMENT DECONTAMINATION 
 
Hazard Risk Precautions 
 
Hot water/metal Thermal burns Wear gloves, splash goggles, 



  use SOPs 
 
Pressurized water Physical injury Wear gloves, splash goggles, 
jet  Saranex coveralls 
 
Noise Hearing loss, Hearing protection 
 Communication  
 interference 
 
Weather Heat Stress Follow safe work practices provided in  
  Appendix C-2 
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Nitrile gloves, steel-toed boots, safety glasses and high-visibility vest with reflective stripes.





tatiana.moisseeva


Typewritten Text


PVOU Groundwater Monitoring 
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Set traffic control, if required. Remove the well cover lid. A new pair of nitrile or latex gloves should be worn for each well. The sampling methods used include the purge and sample method and hydrosleeve bag sampling method. 
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Hydrosleeve method:Retrieve previously installed HS, measure the depth to water. Collect the sample into a labelled sample container.Install new HS, close the well lid.
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Purge method includes low-flow and 3 casing volumes techniques.
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Low-flow sampling method requires control box and generator. Purge required until all parameters are stable.Collect the sample into a labelled sample container.   
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Three casing volumes purge used for the wells with4" dedicated pumps. The subcontractor (Gregg Drilling) is used to sample these wells. Connect control box to the subs generator and purge 3-casing volumes. Collect the samples into a labeled container.
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Place the samples in the coolers with ice. Fill out COC.Demobilize and decontaminate equipment. 
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Traffic, slips, falls, strain.
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Contaminated groundwater. container preservatives. 
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Leather gloves should be worn when opening and closing 
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Heavy lifting, fire hazards, contaminated groundwater
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Temporary traffic barriers. High visibility traffic vest.Practice the correct lifting techniques.Hydration, sunscreen, and ppe (hat, gloves, saftey glasses)
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Hazardous environment: heat, sun radiation, dust, fumes, and well 's vapor.
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PPE, fire extinguisher. Practice the correct lifting techniques.Use heavy-duty extension cords, do not refuel thegenerator while running.
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/Staff Engineer
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James Walker/Project Geologist 
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James Walker/Project Geologist 
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the well lid. Nitrile gloves and eye protection should be worn
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while handling the Hydrasleeve and sample bottles.
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Exercise caution while the sub is positioning the pump rig.
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Leather gloves should be worn when opening and closing 
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the well lid. Nitrile gloves and eye protection should be worn
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while handling the sample bottles.
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Wear safety vest at all times.
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INSTRUCTIONS FOR COMPLETING THE JOB SAFETY ANALYSIS FORM 
Job Safety Analysis (JSA) is an important accident prevention tool that works 
by finding hazards and eliminating or minimizing them before the job is 
performed, and before they have a chance to become accidents.  Use JSA 
for job clarification and hazard awareness, as a guide in the new employee 
training, for periodic contacts and for retraining of senior employees, as a 
refresher on jobs which run infrequently, as an accident investigation tool, 
and for informing employees of specific job hazards and protective 
measures.  Set priorities for doing JSA's: jobs that have a history of many 
accident, jobs that have produced disabling injuries, jobs with high potential 
for disabling injury or death, and new jobs with no accident history. 



Select a job to be analyzed.  Before filling out this form, consider the following:  
The purpose of the job - What has to be done?  Who has to do it?  The activities 
involved - How is it done?  When is it done?  Where is it done?  In summary, to 
complete this form you should consider the purpose of the job, the activities it 
involves, and the hazards it presents.  If you are not familiar with a particular job 
or operation, interview an employee who is.  in addition, observing an employee 
performing the job, or "walking through" the operation step by step may give 
additional insight into potential hazards.  You may also wish to videotape the job 
and analyze it.  Here's how to do each of the tree parts of a Job Safety Analysis: 



SEQUENCE OF BASIC JOB STEPS POTENTIAL HAZARDS RECOMMENDED ACTION OR PROCEDURE 
Examining a specific job by breaking it down into 
a series of steps or tasks, will enable you to 
discover potential hazards employees may 
encounter. 



A hazard is a potential danger. The purpose of 
the Job Safety Analysis is to identify ALL 
hazards both those produced by the 
environment or conditions and those 
connected with the job procedure. 



Using the first two columns as a guide, decide what actions 
or procedures are necessary to eliminate or minimize the 
hazards that could lead to an accident, injury, or 
occupational illness. 



Each job or operation will consist of a set of 
steps or task. For example, the job might be to 
move a box from a conveyor in the receiving 
area to a shelf in the storage area. To determine 
where a step begins or ends, look for a change 
of activity, change in direction or movement. 



Begin by trying to: (1) engineer the hazard out; (2) provide 
guards, safety devices, etc; (3) provide personal protective 
equipment; (4) provide job instruction training; (5) maintain 
good housekeeping; (6) insure good ergonomics 
(positioning the person in relation to the machine or other 
elements in such a way as to improve safety). Picking up the box from the conveyor and 



placing it on a handtruck is one step.The next 
step might be to push the loaded handtruck to 
the storage area (a change in activity). Moving 
the boxes from the truck and placing them on 
the shelf is another step.The final step might be 
returning the handtruck to the receiving area. 



To Identify hazards, ask yourself these 
questions about each step: (1) Is there a 
danger of the employees striking against, 
being struck by, or otherwise making injurious 
contact with an object? (2) Can the employee 
be caught in, by, or between objects? 
(3) Is there potential for slipping, tripping, or 
falling? Could the employee suffer strains from 
pushing, pulling, lifting, bending, or twisting? 
(4) Is the environment hazardous to safety 
and/or health (toxic gas, vapor, mist, fumes, 
dust, heat, or radiation)? 



List the recommended safe operating procedures. Begin 
with an action word. Say exactly what needs to be done to 
correct the hazard, such as, "lift using your leg muscles." 
Avoid general statements such as, "be careful." Give 
recommended action or procedure for each hazard. 



Serious hazards should be corrected immediately.  The 
JSA should then be changed to reflect the new conditions. 



Be sure to list all the steps needed to perform 
the job. Some steps may not be performed each 
time; an example could be checking the casters 
on the handtruck. However, if that step is 
generally part of the job it should be listed. 



Close observation and knowledge of the job is 
important. Examine each step carefully to find 
and identify hazards - the actions, conditions, 
and possibilities that could lead to an 
accident. Compiling an accurate and complete 
list of potential hazards will allow you to 
develop the recommended safe job 
procedures needed to prevent accidents. 



Finally, review your input on all three columns for accuracy 
and completeness. Determine if the recommended actions 
or procedures have been put in place. Re-evaluate the job 
safety analysis as necessary.  
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1.0 INTRODUCTION 
 
Accepted loss control theory explains that for every major incident resulting in serious 
physical harm or large loss, there are several preceding minor incidents with limited impact 
and even more frequent near miss events with little or no significant damage.  By focusing 
on the causes of the more frequent minor or near miss incidents, it is possible to reduce the 
probability that a major loss will occur.   
 
Tetra Tech’s goal of zero incident performance is based on this theory. When incidents are 
reported, and their cause understood and corrective measures taken - then serious or major 
injuries or losses will be prevented.  Emphasis on incident reporting and investigation will 
result in a safer work environment.   
 
This incident investigation program establishes procedures for the reporting and 
investigation of all incidents.  This program satisfies, in part, the recording, reporting and 
employee participation requirements specified in Title 29 of the Code of Federal Regulations 
(CFR), Part 1904.   
 
 
2.0 POLICY STATEMENT 
 
All incidents including near-miss incidents involving Tetra Tech personnel or Tetra Tech 
subcontractors under Tetra Tech’s immediate direction shall be reported and investigated.  
Investigations shall be conducted in a timely manner and provide an accurate and 
substantiated account of how and why the incident occurred and what corrective actions 
have been identified to address the investigation findings. Information gathered from the 
investigation shall be used by management to improve conditions to prevent future 
occurrence of the incident or similar incidents.   



3.0 SCOPE 
 
The incident reporting and investigation program shall apply to all operating units within 
Tetra Tech. 
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4.0 RESPONSIBLITIES 
 
4.1 Executive Management 
Tetra Tech Management has the overall responsibility for the effective implementation and 
maintenance of this program. This includes assuring the necessary resources are provided 
and that line managers and employees are held accountable for their responsibilities under 
this program.  Executive management will also participate in executive reviews of all major 
incidents as well as monitor enterprise incident metrics.  



4.2 Line Management 
Line Managers shall ensure that program requirements have been addressed for all areas 
and employees they manage, including communicating program requirements to their 
employees, ensuring that complete and thorough incident investigations are conducted and 
that corrective actions identified as the result of an incident investigation are documented, 
corrected and verified as complete.  



4.3 Employees 
Employees are responsible for performing their job duties in a manner that is compliant with 
the requirements of this program. Employees are responsible to report all unsafe conditions 
or acts and immediately report any work related incident to supervisory personnel 
 
4.4 Health and Safety Personnel 
Health and Safety Personnel are responsible for providing overall direction for the program 
and ensuring that all program elements are implemented at the individual operating units.  
They will serve as a contact for incident reporting for the operating unit and act as a 
resource in conducting incident investigations.  Health and Safety personnel are responsible 
for completing the classification and documentation of all incident investigation data, 
reviewing investigation effectiveness, communicating lessons learned from completed 
incident investigations and other related issues to assure program effectiveness.  



4.5 Human Resources and Workers Compensation Personnel 
HR and/or WC personnel shall support the recordkeeping and reporting requirements as 
established by this program.  Human Resources will assist in coordinating post accident 
drug and alcohol screening should incident circumstances or client requirements warrant 
testing.  
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5.0 DEFINITIONS 
 
Definitions related to this program are provided below. 



First Aid 
First aid is defined as specific treatment that can be rendered by a first aid responder at the 
location where the injury occurred or by a physician or health care professional.  Examples 
of first aid treatment include, but are not limited to: 



� Cleansing, flushing or soaking wounds on the skin surface; 



� Using wound coverings such as bandages, gauze pads, steri-strips or butterfly 



bandages;  



� Administering tetanus immunizations;   



� Using temporary immobilization devices such as a sling or splint while transporting; 



and 



� Using hot or cold therapy.  



 
A complete list of first aid treatment as defined by OSHA is found in 29 CFR 1904.7(b)(5)(ii) 
 
Hazardous Substance 
Any substance that results or may result in adverse effects on the health or safety of an 
exposed employee 
 
Incident 
An incident is defined as "an undesired event which results or could have resulted in harm 
to people, or loss/damage to property, production, or the environment."   Some examples of 
incidents are as follows: 
 



� Work-related injury or illness; 



� Suspected hazardous substance exposure over the allowable exposure limit; 



� Automobile or vehicle-related incidents; 



� Significant property or equipment damage; 



� An unplanned fire or explosion; 



� An unplanned spill or release (including air releases) to the environment; 
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� A permit or permit equivalent exceedance; or 



� Unexpected contact with damage to aboveground or below ground utilities. 



A near miss incident is described as an undesired event or workplace condition which under 
slightly different circumstances had a reasonable probability of resulting in one of the 
outcomes described above.  Some examples of near miss incidents are as follows:  
 



� Tools falling from overhead work near workers below; 



� Unexpected contact without damage to aboveground or below ground utilities; 



� Discovery of an unknown and potentially hazardous material, or anomaly;  



� Discovery of confirmed or potential Munitions and Explosives of Concern or 



Recovered Chemical Warfare Materiel (RCWM) that may present a hazard. 



 
Injury or Illness 
An injury or illness is an abnormal condition or disorder.  Injuries includes such cases as, but 
not limited to, a cut, fracture, sprain, amputation or insect bite.  Illnesses include both acute 
and chronic illnesses, such as, but not limited to, skin disease or disorder, respiratory 
conditions, poisoning or hearing loss. 
 
Major Incident 
A major incident is defined as any of the following: 



� Results in a fatality; 



� Results in the hospitalization of one or more employees; 



� Specific treatment for the injury or condition is rendered by a health care 



professional and results in permanent total, permanent partial disability or temporary 



total disability; or 



� Significant property or equipment damage has occurred.  



 
Minor Incident 
A minor incident is defined as any of the following: 



� Specific treatment for the injury is rendered by a first aid provider or health care 



professional either at the location of injury or at a local medical provider and the 



employee is treated and released; 
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� Lost time, restricted duty or job transfer incident without permanent total or partial 



disability or temporary total disability; or 



� Minimal property or equipment damage.  



 
Medical Treatment 
Medical treatment includes managing and caring for a patient by a physician or health care 
professional for the purpose of combating disease or disorder.  The following are some 
examples of medical treatment: 
 



� Prescription medication;  



� Sutures; 



� Application of a rigid means of support; and  



� Hospitalization for medical treatment. 



 
Overexposure 
 An exposure to a hazardous substance that results in signs or symptoms indicative of an 
adverse effect or reaction. 
 
Root Cause Analysis 
An investigative approach designed to identify the most basic causative factors of why and 
how an incident occurred. 
 
Work Related Injury or Illness 
An injury or illness is considered work related if an event or exposure in the work 
environment caused, contributed and in some cases significantly aggravated a pre-existing 
condition.  
 
6.0 PROGRAM ELEMENTS 
 
The following sections describe the various program elements that comprise the Tetra Tech 
Incident Reporting and Investigation Program.  Elements include incident notification and 
reporting procedures, incident response and investigation, incident recording, employee 
participation and program evaluation. 
 
6.1 Incident Notification and Reporting 
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All incidents involving Tetra Tech employees or subcontractors under the immediate 
direction and control of Tetra Tech personnel must be immediately reported to supervisory 
personnel such as the office or field supervisor or project manager or site safety coordinator.  
In addition, the Office Health and Safety Representative (OHSR) must be notified.  The OHSR 
must then report the incident to the Health and Safety Representative (HSR) of the 
operating unit.   
 
In the event of a major incident or an incident resulting in injury or illness, the initial 
notification must be made within one hour.   
 
In the event of a major incident, the Corporate Health and Safety VP must be notified within 
one hour.  



All reported incidents must be documented on TOTAL, Tetra Tech’s online incident 
management system accessible on the Tetra Tech Intranet site.  TOTAL stands for “Tracking 
and Optimizing Tool for Analyzing Losses”.  The system will do the following: 



� Allow employees to log on and immediately report and notify key personnel of an 



incident; 



� Gather required information on several types of incidents including near miss 



reporting, injury and illness, property and equipment damage, spills, releases, fire 



and motor vehicle incidents;  



� Prompt users through an effective incident investigation process, including root 



cause analysis and the identification and completion of corrective actions; 



� Notify HR personnel when a workers’ compensation claim will be required and 



prompt required reporting for claims processing;  



� Maintain a repository for all documentation generated by an incident including 



photos and claim information;  



� Share lessons learned from incident investigations throughout the enterprise; and 



� Allow health and safety personnel to track, analyze and report on incident data in a 



consistent manner across the enterprise.  



TOTAL is designed to guide users through the required process depending on the type of 
incident reported.  Information pertaining to the use of TOTAL including a brief employee 
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tutorial and user guide can be found at https://mytetratech.com) and by clicking on the 
“incident reporting” link under the health and safety drop down tab.   
 
TOTAL will provide an email notification of an incident to the employee’s supervisor, project 
manager as well as office and unit HSR.  Incident reports should be completed as soon as 
possible but no later than 24 hours after the incident.   TOTAL was designed so that initial 
reporting within 24 hours will require basic information readily available at the time of the 
incident.  Users can access incident reports later and complete the investigation process 
when additional information becomes available.    
 
If access to TOTAL is not available, the following forms must be onsite and used when reporting 
incidents.  They are also available in Section 2 of the Tetra Tech Health and Safety Manual:  



� Incident Report, Form IR (Required for ALL incident types including near misses) 



� Incident Report Injury and Illness, Form IR-A  (Required in addition to the IR report for all 
incidents involving injury or illness including those requiring only first aid measures) 



� Incident Report Damage, Fire, Spill or Release, Form IR-B (Required in addition to the IR 
report for all incidents involving property or equipment damage, fire, spills or releases) 



� Incident Report Motor Vehicle, IR-C (required in addition to the IR report for all incidents 
involving a motor vehicle) 



 
Incident Investigations shall be conducted in a timely manner and provide an accurate and 
substantiated account of how and why the incident occurred and what corrective actions 
have been identified to address the investigation findings. Applications within TOTAL support 
additional H&S processes to initiate a root cause analysis, implement corrective action 
plans, and post lessons learned. Management shall use the information gathered from the 
investigation to improve conditions that can prevent a future occurrence of the incident or 
similar incidents.  
 
Incident recordkeeping and reporting will comply with US Occupational Safety and Health 
Administration (OSHA) and any related national and local agencies and\or administrations 
reporting requirements.  Incident reports logged into TOTAL or completed on hard copy 
forms are considered the equivalent of the OSHA required Form 301, "Injury and Illness 
Incident Report". 
 
6.1.1 Subcontractor Employees 
 
If the incident involved a subcontractor employee under the direct supervision of a Tetra 
Tech employee, an investigation must be conducted and documented on TOTAL.   
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It is important to investigate the circumstances in cases of subcontractor incidents that 
occur while under the direction of Tetra Tech personnel in order to focus on the adequacy of 
the hazard assessment utilized for predicting, preventing, and responding to the incident 
rather than simply emphasizing a particular unsafe act.   
 
The subcontractor’s investigation report must be requested and uploaded into TOTAL and 
placed in project or office files as applicable.  
 
6.1.2 Injury or Illness 
 
In the event of an injury or illness, supervisory personnel such as the office or field 
supervisor or project manager or site safety coordinator should immediately institute 
emergency procedures as outlined in the site-specific HASP or other established emergency 
response procedures.  The first priority is to arrange for first aid and off-site medical 
treatment if necessary.    



 
The individual receiving the initial report must then notify the local Office Health and Safety 
Representative and Unit Health and Safety Representative within one hour of the injury or 
illness. When non-emergency medical treatment is needed, operating unit HSRs may direct 
injured employees to contact Tetra Tech’s on-call occupational nurses or physicians.  This 
service provides employees with immediate access to qualified third party healthcare 
professionals.  These healthcare professionals will direct employees to Tetra Tech’s workers 
compensation network providers near the location of the injured employee when needed. 
These providers should be used for treatment.   Any serious incident requiring urgent care is 
deferred to the appropriate medical treatment as a priority over internal reporting.   
 
The unit HSR shall determine if the case warrants intervention and shall activate these 
services as appropriate.  



 
6.2 Incident Response and Investigation  
 
Immediate response actions, investigation objectives and root cause analysis procedures 
are discussed below. 
 
6.2.1 Immediate Response Actions 
 
In the event of an incident, the office or field supervisor, or project manager or site safety 
coordinator must ensure that appropriate immediate response measures have been taken.  
These include: 
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� Removing or rescuing injured or exposed employees and ensuring appropriate 



medical treatment is provided. 



� Stopping all activity until a determination can be made that current conditions do not 



present a potential serious threat to personnel 



� Accounting for all site employees 



� Implementing measures to identify and address any hazardous condition  



� Addressing “safe return to work” measures as applicable  



 
Incident Response Checklists for both minor and major incidents have been developed and 
are found in Appendix B of this document or can be downloaded from the Tetra Tech 
Intranet   These checklists outline the initial and secondary response actions and provide a 
summary of the types of information that must be collected as part of an effective 
investigation.    



 
6.2.2 Investigation Objectives 
 
All incidents shall be investigated in enough detail to provide the necessary facts about 
when, how and why the incident occurred.  The goal of the investigation is to obtain accurate 
and objective information regarding the event.  Tetra Tech has implemented a Root Cause 
Analysis (RCA) investigative approach as a method to truly evaluate and understand the 
details and facts of the incident in order to prevent recurrence and protect workers, property 
and the environment in addition to using resources where they would have the most benefit.  
 
Timing is critical in any incident investigation as key facts can be forgotten or distorted, 
witness recollection may be affected by others and evidence can be damaged or lost.  If 
subcontractors are involved they may not be inclined to cooperate once a contract expires.  
Therefore investigations must be started immediately and properly coordinated.  
 
 
 
 
6.2.3 Root Cause Analysis “5 Whys” 
 
The preferred type of RCA to be followed during an incident investigation is a less structured 
RCA technique termed the “5 Why Process”.  By following a singular logic path and asking 
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why at least five times, the investigator will most likely get to the root cause level of why an 
incident occurred.  
 
Root Cause Analysis Worksheets have been developed to assist an investigator in this 
process.  RCA worksheets can be downloaded from the Tetra Tech Intranet.  This work sheet 
identifies several areas of inquiry that must be evaluated in an investigation.  The areas of 
inquiry include factors related to personnel, management, tasks, tools/material/equipment 
and the work environment.  Once an area of inquiry has been identified as a potential 
concern, the 5 Why Process must be applied to each and documented on the worksheet.  
Completed worksheets must be uploaded into TOTAL or attached to the original incident 
report when required. 



 
6.2.4 Corrective Actions 
 
Corrective actions must be established for each root cause identified in the investigation 
and documented on a Corrective Action Plan.  Corrective actions must address all 
immediate and root causes of the incident in order to prevent recurrence.  They must be 
specific actions assigned to individuals with the authority for implementation along with an 
expected completion date.  Most importantly, each corrective action established must be 
verified that it has been properly implemented and has effectively addressed the causes of 
the incident.   
 
TOTAL will allow users to detail the required corrective action, assign a responsible party, 
notify that party and provide a tracking mechanism for completion.  . 
 
The supervisor, project manager or office manager is responsible for ensuring that 
corrective actions are implemented; however, the corrective actions should be discussed 
with the operating unit HSR regarding their feasibility and effectiveness prior to 
implementation. 



 
6.2.5 RCA Levels and Triggers 
 
A two level approach to RCA has been established. The following triggers will determine the 
level of RCA required for the incident and must be indicated on the IR report completed for 
the incident.  Additional documentation of the completed RCA must be attached to the 
original IR Form.   
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Level One 
A Level 1 RCA is conducted by an individual(s) with experience or training in root cause 
analysis techniques that will conduct or direct documentation reviews, site investigation, 
witness and affected employee interviews, and identify corrective actions.  Activating a Level 
1 RCA and identifying RCA team members will be at the discretion of the Corporate 
Administration office.  
 
Any of the following events may trigger a Level 1 RCA: 
 
� Work related fatality; 



� Hospitalization of one or more employee where injuries result in total or partial 



permanent disability;  



� Property damage in excess of $75,000; or 



� When requested by senior management. 



 
Level Two 
A Level 2 RCA is self performed within the operating unit by supervisory personnel with 
assistance of the operating unit HSR.  Level 2 RCA shall utilize the 5 Why RCA methodology 
and document the findings on the tools provided.  
 
Any of the following events will trigger a Level 2 RCA: 
 
� OSHA recordable lost time incident; 



� Near miss incident that could have triggered a Level 1 RCA; and 



� When requested by senior management. 



 
6.2.6 Lessons Learned 
 
Lessons learned from investigating incidents help identify improvement areas and prevent 
similar situations from occurring in the future.   Once an investigation is completed it is the 
responsibility of the operating unit HSR to review findings and determine if a Lessons 
Learned communication is warranted.  As appropriate, the HSR will communicate the results 
of the investigation and any lessons learned to others within the operating unit under similar 
conditions or operations, lessons learned are also posted on TOTAL for dissemination 
throughout the enterprise.   
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6.3 Incident Recordkeeping 
 
6.3.1 OSHA Recordkeeping 
 
OSHA Recordable Injuries and Illnesses 
Injuries and illnesses defined as recordable by OSHA (for example, incidents involving days 
away, job restrictions or medical treatment beyond basic first aid) must be recorded on 
OSHA Form 300, "Log of Work-Related Injuries and Illnesses".  Details on OSHA 
recordkeeping criteria are presented in Document Control Number 1-4, "Recordkeeping and 
Reporting Requirements".  The operating unit HSR shall determine whether the injury or 
illness is recordable according to OSHA recordkeeping requirements.  
 
OSHA Reportable Injuries and Illnesses  
In accordance with 29 CFR 1904.39, Tetra Tech must report to OSHA any incident involving 
a fatality or resulting in the in-patient hospitalization of three or more employees within 8 
hours after the occurrence.  Certain states may have more stringent notification 
requirements. This report must be made to the nearest area office of OSHA either by phone 
or in person. The operating unit HSR and CHSD should be immediately notified of the event 
and will coordinate responses and contact with the agencies involved.  



 
6.3.2 Record Retention 
 
All incident reports and OSHA injury and illness records must be maintained at the operating 
unit level for at least five years after the end of the calendar year in which the incident 
occurred.  
 
6.4 Employee Involvement 
 
All Tetra Tech employees are expected to immediately report all incidents including near 
miss events to their supervisor.  Reporting of incidents is critical in providing proper medical 
attention, correcting unsafe conditions, and maintaining an effective incident prevention 
program.   
 
Employees are also expected to cooperate in incident investigations in order to conduct a 
thorough investigation.  
 
Employees are instructed in proper reporting procedures through safety training, site 
specific health and safety plans, company publications and guidance available on the 
company Intranet site. 
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Employees have the right to access company injury and illness records in accordance with 
the provisions outlined in 29 CFR 1904.35.   
 
6.5 Program Evaluation 
 
Evaluation of program compliance and recordkeeping will be completed during audits as 
described in the Tetra Tech “Health and Safety Audit Program” (Document Control No. 1-3). 
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INSTRUCTIONS:
Complete all sections below for incidents involving injury or illness.  



Do NOT leave any blanks. 
Attach this form to the IR FORM completed for this incident.



Incident Report Number: (From the IR Form)



EMPLOYEE INFORMATION
Company Affiliation



Tetra Tech Employee?       TetraTech subcontractor employee (directly supervised by Tt personnel)?     



Full Name Company (if not Tt employee)



Street Address, City, State and Zip Code Address Type



____________________________________________________



____________________________________________________



Home address (for Tt employees)    



Business address (for subcontractors)    



Telephone Numbers



Work:     Home:     Cell:     



Occupation (regular job title) Department



Was the individual performing regular job duties? Time individual began work



    Yes  No AM  PM OR Cannot be determined   



Safety equipment



Provided?   Yes  No



Used?  Yes  No If no, explain why



     



     



     



Type(s) provided: Hard hat   Protective clothing



  Gloves   High visibility vest



  Eye protection   Fall protection



  Safety shoes   Machine guarding



  Respirator   Other (list)



       



NOTIFICATIONS
Name of Tt employee to whom the injury or illness was first reported Was H&S notified within one hour of injury or illness?



    Yes  No



Date of report H&S Personnel Notified



Time of report Time of Report



If subcontractor injury, did subcontractor’s firm perform their own incident investigation?



Yes  No If yes, request a copy of their completed investigation form/report and attach it to this report.
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INJURY / ILLNESS DETAILS
What was the individual doing just before the incident occurred? Describe the activity as well as the tools, equipment, or material the individual was 
using. Be specific. Examples: “Climbing a ladder while carrying roofing materials”; “Spraying chlorine from a hand sprayer”; “Daily computer key-entry”



             



             



             



What Happened? Describe how the injury occurred. Examples: “When ladder slipped on wet floor and worker fell 20 feet”; “Worker was sprayed with 
chlorine when gasket broke during replacement”; Worker developed soreness in wrist over time”



             



             



             



             



Describe the object or substance that directly harmed the individual: Examples: “Concrete floor”; “Chlorine”; “Radial Arm Saw”. If this question 
does not apply to the incident, write “Not Applicable”.



             



             



MEDICAL CARE PROVIDED



Was first aid provided at the site:   Yes  No   If yes, describe the type of first aid administered and by whom?



             



Was treatment provided away from the site:   Yes   No   If yes, provide the information below.



Name of physician or health care professional Facility Name



Street Address, City State and Zip Code Type of Care?



____________________________________________________



____________________________________________________



Was individual treated in emergency room?                 Yes   No   



Was individual hospitalized overnight as an in-patient? Yes   No   
  



Did the individual die?      Yes   No   If yes, date: ___  



Will a worker’s compensation claim be filed?              Yes   No   
Telephone Number



NOTE: Attach any police reports or related diagrams to this report.



SIGNATURES
I have reviewed this report and agree that all the supplied information is accurate



Affected individual (print) Affected individual (signature) Telephone Number Date



This form contains information relating to employee health and must be used in a manner that protects the confidentiality of the 
employee to the extent possible while the information is being used for occupational safety and health purposes.
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INSTRUCTIONS:
Complete all sections below for incidents involving property/equipment damage, fire, spill or release.



Do NOT leave any blanks. 
Attach this form to the IR FORM completed for this incident.



Incident Report Number: (From the IR Form)



TYPE OF INCIDENT (Check all that apply)



Property Damage Equipment Damage   Fire or Explosion Spill or Release



INCIDENT DETAILS
Results of Incident: Fully describe damages, losses, etc.



             



             



             



Response Actions Taken:



             



             



             



Responding Agency(s) (i.e. police, fire department, etc.) Agency(s) Contact Name(s)



DAMAGED ITEMS (List all damaged items, extent of damage and estimated repair cost)
Item: Extent of damage: Estimated repair cost



SPILLS / RELEASES (Provide information for spilled/released materials)
Substance Estimated quantity and duration Specify Reportable Quantity (RQ) 



Exceeded?  Yes  No NA



FIRES / EXPLOSIONS (Provide information related to fires/explosions)



Fire fighting equipment used?   Yes  No If yes, type of equipment:       



NOTIFICATIONS
Required notifications Name of person notified By whom Date / Time



Client:    Yes  No



Agency:  Yes  No



Other:  Yes  No



Who is responsible for reporting incident to outside agency(s)? Tt  Client Other Name: 



Was an additional written report on this incident generated?      Yes  No If yes, place in project file.
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INSTRUCTIONS:
Complete all sections below for incidents involving motor vehicle accidents.  Do NOT leave any blanks. 



Attach this form to the IR FORM completed for this incident.



Incident Report Number: (From the IR Form)



INCIDENT DETAILS
Name of road, street, highway or location where accident occurred Name of intersecting road, street or highway if applicable



County City State



Did police respond to the accident? Did ambulance respond to the accident?



    Yes   No     Yes   No



Name and location of responding police department Ambulance company name and location



Officer’s name/badge # 



Did police complete an incident report? Yes   No If yes, police report number:                         
Request a copy of completed investigation report and attach to this form.



VEHICLE INFORMATION



How many vehicles were involved in the accident?   (Attach additional sheets as applicable for accidents involving more than 2 vehicles.)



Vehicle Number 1 – Tetra Tech Vehicle Vehicle Number 2 – Other Vehicle



Vehicle Owner / 
Contact Information



Vehicle Owner / 
Contact Information



Color Color



Make Make



Model Model



Year Year



License Plate # License Plate #



Identification # Identification #



Describe damage to vehicle number 1 Describe damage to vehicle number 2



Insurance Company Name and Address Insurance Company Name and Address



Agent Name Agent Name



Agent Phone No. Agent Phone No.



Policy Number Policy Number
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DRIVER INFORMATION
Vehicle Number 1 – Tetra Tech Vehicle Vehicle Number 2 – Other Vehicle



Driver’s Name Driver’s Name



Driver’s Address Driver’s Address



Phone Number Phone Number



Date of Birth Date of Birth



Driver’s License # Driver’s License #



Licensing State Licensing State



Gender Male   Female Gender Male   Female



Was traffic citation issued to Tetra Tech driver?    Yes   No Was traffic citation issued to driver of other vehicle?   Yes   No



Citation # Citation #



Citation Description Citation Description



PASSENGERS IN VEHICLES (NON-INJURED)
List all non-injured passengers (excluding driver) in each vehicle.



Driver information is captured in the preceding section.
Information related to persons injured in the accident (non-Tt employees) is captured in the section below on this form.



Injured Tt employee information is captured on FORM IR-A 



Vehicle Number 1 – Tetra Tech Vehicle Vehicle Number 2 – Other Vehicle



How many passengers (excluding driver) in the vehicle? How many passengers (excluding driver) in the vehicle? 



Non-Injured 
Passenger  Name and 
Address



Non-Injured 
Passenger  Name and 
Address



Non-Injured 
Passenger  Name and 
Address



Non-Injured 
Passenger  Name and 
Address



Non-Injured 
Passenger  Name and 
Address



Non-Injured 
Passenger  Name and 
Address



INJURIES TO NON-TETRATECH EMPLOYEES
Name of injured person 1 Address of injured person 1



Age Gender Car No. Location in Car Seat Belt Used? Ejected from car? Injury or Fatality?



Male   Female Yes   No Yes   No Injured   Died



Name of injured person 2 Address of injured person 2



Age Gender Car No. Location in Car Seat Belt Used? Ejected from car? Injury or Fatality?



Male   Female Yes   No Yes   No Injured   Died



OTHER PROPERTY DAMAGE
Describe damage to property other than motor vehicles



Property Owner’s Name Property Owner’s Address
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COMPLETE AND SUBMIT DIAGRAM DEPICTING WHAT HAPPENED











TETRA TECH, INC.
INCIDENT REPORT



Form IR Page 1 of 2 Revision Date 9/06



Report Date Report Prepared By Incident Report Number



INSTRUCTIONS:
All incidents (including those involving subcontractors under direct supervision of Tetra Tech personnel)



must be documented on the IR Form.
Complete any additional parts to this form as indicated below for the type of incident selected.



TYPE OF INCIDENT (Check all that apply) Additional Form(s) Required for this type of incident



Near Miss (No losses, but could have resulted in injury, illness, or damage) Complete IR Form Only



Injury or Illness  Complete Form IR-A; Injury or Illness



Property or Equipment Damage, Fire, Spill or Release Complete Form IR-B; Damage, Fire, Spill or Release



Motor Vehicle Complete Form IR-C; Motor Vehicle



INFORMATION ABOUT THE INCIDENT
Description of Incident



             



             



             



             



Date of Incident Time of Incident



  AM  PM OR Cannot be determined   



Weather conditions at the time of the incident Was there adequate lighting?   



                                                                Yes  No



Location of Incident



              Was location of incident within the employer’s work environment? Yes  No



Street Address City, State, Zip Code and Country



Project Name Client:



Tt Supervisor or Project Manager Was supervisor on the scene?  



    Yes  No



WITNESS INFORMATION (attach additional sheets if necessary)
Name Company



Street Address City, State and Zip Code



Telephone Number(s)
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CORRECTIVE ACTIONS
Corrective action(s) immediately taken by unit reporting the incident:



             



             



             



             



Corrective action(s) still to be taken (by whom and when):



             



             



             



             



ROOT CAUSE ANALYSIS LEVEL REQUIRED



Root Cause Analysis Level Required:   Level - 1 Level - 2   None  



Root Cause Analysis Level Definitions and Triggers



Level - 1 



Definition: A Level 1 RCA is conducted by individuals with experience or training in root cause analysis techniques.  This 
team will conduct or direct documentation reviews, site investigation, witness and affected employee interviews, and identify
corrective actions.    The team may draw upon experts within the company to provide technical assistance if necessary. The 
Corporate H&S Director is the central point of contact for team selection and activating a Level 1 RCA.



Triggers: The following events will trigger a Level 1 RCA:
� Work related fatality
� Hospitalization of one or more employee for a single event 
� Property damage in excess of $75,000
� When requested by senior management 



Level - 2 



Definition: A Level 2 RCA is self performed within the operating unit by supervisory personnel with assistance of the 
operating unit HSR.  Level 2 RCA shall utilize the 5 Why RCA methodology and document the findings on the tools 
provided.



Triggers: The following events will trigger a Level 2 RCA:
� OSHA recordable lost time incident
� Near miss incident that could have triggered a Level 1 RCA
� When requested by senior management



Complete the Root Cause Analysis Worksheet and Corrective Action form. Identify a corrective action(s) for each root cause identified within 
each area of inquiry.  



NOTIFICATIONS
Title Printed Name Signature Telephone 



Number Date



Project Manager or Supervisor



Site Safety Coordinator or Office H&S 
Representative



Operating Unit H&S Representative



Other: _____________________________



The signatures provided above indicate that appropriate personnel have been notified of the incident.
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  GROUNDWATER SAMPLING 
DAILY HEALTH & SAFETY  



TAILGATE MEETING FORM 
 



DATE_________________    TIME_________________    PROJECT #_________________     
 
CLIENT______________________      SITE LOCATION____________________________     
 
SITE ACTIVITIES____________________________________________________________     
 
DAILY HAZARDS____________________________________________________________     
 



 Work Zone Plan: Y/N    Hospital Route Map: Y/N 
 



NAME COMPANY 
 
 TETRA TECH - Field Supervisor 
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GROUNDWATER SAMPLING FORM 



 
 



Well Number    



State Permit No.   Sampling Date   



Project Name   Weather   



Project Number   Sampled by:   



   (initials)  



Well Information 



Well Type  Monitor  Other   Well Construction  PVC  Steel  Other   



Well Diameter  Inches    Well Screened 
Interval 



 to  feet below TOC  



Well Depth (ft below TOC)   Well Headspace Reading (PID/FID)   



Water Level (ft belowTOC)   Product Level-if present (ft belowTOC)   



Well Notes (Odor, well condition, etc.)  Dedicated Pump  Type   



HydraSleeve Bag Sampler Installation  



Bag Size 4”x30” (2.75”x30” full) Bag Bottom Weight     16 oz 



         Date Time Comments 



        Installation    



        Retrieval    



            Begin    



            End    



            Total    



                



     Rope Length   = Middle + 2’     



      = ______ ‘ + 2’  Retrieval Rate: 



      = ______ ’  Rope Length                 ft 



Top _____’         Total Time                 sec 



          Retrieval Rate                 ft/sec 



             



Middle _____’         Retrieval Rate at the sampling interval must be  



          greater than 1 feet / sec 



       2.5’          



Bottom _____’    Extension Rope Length = Well Bottom - Rope L - 3’ 



                                     = ______ ‘ - ______ ‘ – 3’  



Well 
Bottom 



_____’                                    = ______ ‘  



             



     



     



Sample Information 



Groundwater Sample Field ID  Lab Analysis Requested   



Sampling Time       



Sampling Observations  



  



  



0.5’ 



2.0’ 











GROUNDWATER SAMPLING FORM 



 



Well Number    



State Permit No.   Sampling Date   



Project Name   Weather   



Project Number   Sampled by:   



   (initials)  



Well Information 



Well Type  Monitor  Other   Well Construction  PVC  Steel  Other   



Well Diameter  Inches    Well Screened Interval  to  feet below TOC  



Well Depth (ft below TOC)   Well Headspace Reading (PID/FID)   



Water Level (ft belowTOC)   Product Level-if present (ft belowTOC)   



Well Notes (Odor, well condition, etc.)   



Volume of Water in Casing (gallons)  



 ( ) - ( ) *  
2
* 



0.0408*3 
=  gallons  



Well Depth  Water Level  Well Diameter (in)          



Purging Information 



Purge Method  Low Flow  NJDEP 3 Well Volumes  Not Purged  Other   



Pump X Submersible Pump (_ inch)  Peristaltic  Positive displacement  Other    



Pump intake depth  Purge water discharged to  Ground  Drum  Other    



Tubing  Polypropylene  Teflon-lined  Other  /  New  Dedicated   



               



Time 
(HH:MM) 



Temp 
(
º 
C) 



pH  



(pH units) 



D.O. 
(mg/L) 



Cond. 
(_S/m_) 



Turb 
(NTU) 



DTW 
(feet) 



Rate 
(g/min) 



ORP  



mV 



Vol 



(gal) 



  Notes 



            Purge Start 



             



             



             



             



             



             



             



             



             



             



             



             



             



             



             



             



            Post-sampling Measurements 



Total Volume Purged   Water Quality Meter(s)  



     



Sample Information 



Groundwater Sample Field ID  Lab Analysis Requested   
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Tripod with sheave and counter. Field personnel lowering the
probe with attached bottles into the well.
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Background



The Regional Superfund Ground Water Forum is a
group of ground-water scientists, representing EPA’s
Regional Superfund Offices, organized to exchange
information related to ground-water remediation at Superfund
sites.  One of the major concerns of the Forum is the
sampling of ground water to support  site assessment and
remedial performance monitoring objectives.  This paper is
intended to provide background information on the
development of low-flow sampling procedures and its
application under a variety of hydrogeologic settings. It is
hoped that the paper will support the production of standard
operating procedures for use by EPA Regional personnel and
other environmental professionals engaged in ground-water
sampling.



For further information contact: Robert Puls, 405-436-8543,
Subsurface Remediation and Protection Division, NRMRL,
Ada, Oklahoma.



I. Introduction



The methods and objectives of ground-water
sampling to assess water quality have evolved over time.
Initially the emphasis was on the assessment of water quality
of  aquifers as sources of drinking water.  Large water-bearing



units were identified and sampled in keeping with that
objective.  These were highly productive aquifers that
supplied drinking water via private wells or through public
water supply systems.  Gradually, with the increasing aware-
ness of subsurface pollution of these water resources, the
understanding of  complex hydrogeochemical processes
which govern the fate and transport of contaminants in the
subsurface increased.  This increase in understanding was
also due to advances in a number of scientific disciplines and
improvements in tools used for site characterization and
ground-water sampling. Ground-water quality investigations
where pollution was detected initially borrowed ideas,
methods, and materials for site characterization from the
water supply field and water analysis from public health
practices.  This included the materials and manner in which
monitoring wells were installed and the way in which water
was brought to the surface, treated, preserved and analyzed.
The prevailing conceptual ideas included convenient generali-
zations of  ground-water resources in terms of large and
relatively homogeneous hydrologic units.  With time it became
apparent that conventional water supply generalizations of
homogeneity did not adequately represent field data regard-
ing pollution of these subsurface resources.  The important
role of heterogeneity became increasingly clear not only in
geologic terms, but also in terms of complex physical,
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chemical and biological subsurface processes. With greater
appreciation of the role of heterogeneity, it became evident
that subsurface pollution was ubiquitous and encompassed
the unsaturated zone to the deep subsurface and included
unconsolidated sediments, fractured rock, and aquitards or
low-yielding or impermeable formations. Small-scale pro-
cesses and heterogeneities were shown to be important in
identifying contaminant distributions and in controlling water
and contaminant flow paths.



 It is beyond the scope of this paper to summarize all
the advances in the field of ground-water quality investiga-
tions and remediation, but two particular issues have bearing
on ground-water sampling today:  aquifer heterogeneity and
colloidal transport.  Aquifer heterogeneities affect contaminant
flow paths and include variations in geology, geochemistry,
hydrology and microbiology.  As methods and the tools
available for subsurface investigations have become increas-
ingly sophisticated and understanding of the subsurface
environment has advanced, there is an awareness that in
most cases a primary concern for site investigations is
characterization of contaminant flow paths rather than entire
aquifers.  In fact, in many cases, plume thickness can be less
than well screen lengths (e.g., 3-6 m) typically installed at
hazardous waste sites to detect and monitor plume movement
over time. Small-scale differences have increasingly been
shown to be important and there is a general trend toward
smaller diameter wells and shorter screens.



The hydrogeochemical significance of colloidal-size
particles in subsurface systems has been realized during the
past several years (Gschwend and Reynolds, 1987; McCarthy
and Zachara, 1989; Puls, 1990; Ryan and Gschwend, 1990).
This realization resulted from both field and laboratory studies
that showed faster contaminant migration over greater
distances and at higher concentrations than flow and trans-
port model predictions would suggest (Buddemeier and Hunt,
1988; Enfield and Bengtsson, 1988; Penrose et al., 1990).
Such models typically account for interaction between the
mobile aqueous and immobile solid phases, but do not allow
for a mobile, reactive solid phase. It is recognition of this third
phase as a possible means of contaminant transport that has
brought increasing attention to the manner in which samples
are collected and processed for analysis (Puls et al., 1990;
McCarthy and Degueldre, 1993; Backhus  et al., 1993; U. S.
EPA, 1995). If such a phase is present in sufficient mass,
possesses high sorption reactivity, large surface area, and
remains stable in suspension,  it can serve as an important
mechanism to facilitate contaminant transport in many types
of subsurface systems.



Colloids are particles that are sufficiently small so
that the surface free energy of the particle dominates the bulk
free energy.  Typically, in ground water, this includes particles
with diameters between 1 and 1000 nm.  The most commonly
observed mobile particles include: secondary clay minerals;
hydrous iron, aluminum, and manganese oxides; dissolved
and particulate organic materials, and viruses and bacteria.



These reactive particles have been shown to be mobile under
a variety of conditions in both field studies and laboratory
column experiments, and as such need to be included in
monitoring programs where identification of the total mobile
contaminant loading (dissolved + naturally suspended
particles) at a site is an objective. To that end, sampling
methodologies must be used which do not artificially bias
naturally suspended particle concentrations.



Currently the most common ground-water purging
and sampling methodology is to purge a well using bailers or
high speed pumps to remove 3 to 5 casing volumes followed
by sample collection. This method can cause adverse impacts
on sample quality through collection of samples with high
levels of turbidity.  This results in the inclusion of otherwise
immobile artifactual particles which produce an overestima-
tion of certain analytes of interest (e.g., metals or hydrophobic
organic compounds).  Numerous documented problems
associated with filtration (Danielsson, 1982; Laxen and
Chandler, 1982; Horowitz et al., 1992) make this an undesir-
able method of rectifying the turbidity problem, and include
the removal of potentially mobile (contaminant-associated)
particles during filtration, thus artificially biasing contaminant
concentrations low.  Sampling-induced turbidity problems can
often be mitigated by using low-flow purging and sampling
techniques.



Current subsurface conceptual models have under-
gone considerable refinement due to the recent development
and increased use of field screening tools.   So-called
hydraulic push technologies (e.g., cone penetrometer,
Geoprobe®, QED HydroPunch®) enable relatively fast
screening site characterization which can then be used to
design and install a monitoring well network.  Indeed,
alternatives to conventional monitoring wells are now being
considered for some hydrogeologic settings. The ultimate
design of any monitoring system should however be based
upon adequate site characterization and be consistent with
established monitoring objectives.



If the sampling program objectives include accurate
assessment of the magnitude and extent of subsurface
contamination over time and/or accurate assessment of
subsequent remedial performance, then some information
regarding plume delineation in three-dimensional space is
necessary prior to monitoring well network design and
installation. This can be accomplished with a variety of
different tools and equipment ranging from hand-operated
augers to screening tools mentioned above and large drilling
rigs. Detailed information on ground-water flow velocity,
direction, and horizontal and vertical variability are essential
baseline data requirements.  Detailed soil and geologic data
are required prior to and during the installation of sampling
points.  This includes historical as well as detailed soil and
geologic logs which accumulate during the site investigation.
The use of borehole geophysical techniques is also recom-
mended. With this information (together with other site
characterization data) and a clear understanding of sampling
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objectives, then appropriate location, screen length, well
diameter, slot size, etc. for the monitoring well network can be
decided. This is especially critical for new in situ remedial
approaches or natural attenuation assessments at hazardous
waste sites.



In general, the overall goal of any ground-water
sampling program is to collect water samples with no alter-
ation in water chemistry; analytical data thus obtained may be
used for a variety of specific monitoring programs depending
on the regulatory requirements.  The sampling methodology
described in this paper assumes that the monitoring goal is to
sample monitoring wells for the presence of contaminants and
it is applicable whether mobile colloids are a concern or not
and whether the analytes of concern are metals (and metal-
loids) or organic compounds.



II.  Monitoring Objectives and Design
Considerations



The following issues are important to consider prior
to the design and implementation of any ground-water
monitoring program, including those which anticipate using
low-flow purging and sampling procedures.



A.  Data Quality Objectives (DQOs)



Monitoring objectives include four main types:
detection, assessment, corrective-action evaluation and
resource evaluation, along with hybrid variations such as site-
assessments for property transfers and water availability
investigations.  Monitoring objectives may change as contami-
nation or water quality problems are discovered.  However,
there are a number of common components of monitoring
programs which should be recognized as important regard-
less of initial objectives.  These components include:



 1) Development of a conceptual model that incorporates
elements of the regional geology to the local geologic
framework.  The conceptual model development also
includes initial site characterization efforts to identify
hydrostratigraphic units and likely flow-paths using a
minimum number of borings and well completions;



 2) Cost-effective and well documented collection of high
quality data utilizing simple, accurate, and reproduc-
ible techniques; and



 3) Refinement of the conceptual model based on
supplementary data collection and analysis.



These fundamental components serve many types of monitor-
ing programs and provide a basis for future efforts that evolve
in complexity and level of spatial detail as purposes and
objectives expand. High quality, reproducible data collection
is a common goal regardless of program objectives.



High quality data collection implies data of sufficient
accuracy, precision, and completeness (i.e., ratio of valid
analytical results to the minimum sample number called for by
the program design) to meet the program objectives.  Accu-
racy depends on the correct choice of monitoring tools and
procedures to minimize sample and subsurface disturbance
from collection to analysis.  Precision depends on the
repeatability of sampling and analytical protocols.  It can be
assured or improved by replication of sample analyses
including blanks, field/lab standards and reference standards.



B.  Sample Representativeness



An important goal of any monitoring program is
collection of data that is truly representative of conditions at
the site. The term representativeness applies to chemical and
hydrogeologic data collected via wells, borings, piezometers,
geophysical and soil gas measurements, lysimeters, and
temporary sampling points. It involves a recognition of the
statistical variability of individual subsurface physical proper-
ties, and contaminant or major ion concentration levels, while
explaining extreme values.  Subsurface temporal and spatial
variability are facts.  Good professional practice seeks to
maximize representativeness by using proven accurate and
reproducible techniques to define limits on the distribution of
measurements collected at a site.  However, measures of
representativeness are dynamic and are controlled by
evolving site characterization and monitoring objectives.  An
evolutionary site characterization model, as shown in Fig-
ure 1, provides a systematic approach  to the goal of consis-
tent data collection.



Figure 1.  Evolutionary Site Characterization Model



The model emphasizes a recognition of the causes of the
variability (e.g., use of inappropriate technology such as using
bailers to purge wells; imprecise or operator-dependent
methods) and the need to control avoidable errors.
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1)  Questions of Scale



A sampling plan designed to collect representative
samples must take into account the potential scale of
changes in site conditions through space and time as well as
the chemical associations and behavior of the parameters
that are targeted for investigation. In subsurface systems,
physical (i.e., aquifer) and chemical properties over time or
space are not statistically independent.  In fact, samples
taken in close proximity (i.e., within distances of a few meters)
or within short time periods (i.e., more frequently than
monthly) are highly auto-correlated.  This means that designs
employing high-sampling frequency (e.g., monthly) or dense
spatial monitoring designs run the risk of redundant data
collection and misleading inferences regarding trends in
values that aren’t statistically valid.  In practice, contaminant
detection and assessment monitoring programs rarely suffer
these over-sampling concerns. In corrective-action evaluation
programs, it is also possible that too little data may be
collected over space or time.  In these cases, false interpreta-
tion of the spatial extent of contamination or underestimation
of temporal concentration variability may result.



2)  Target Parameters



Parameter selection in monitoring program design is
most often dictated by the regulatory status of the site.
However, background water quality constituents, purging
indicator parameters, and contaminants, all represent targets
for data collection programs.  The tools and procedures used
in these programs should be equally rigorous and applicable
to all categories of data, since all may be needed to deter-
mine or support regulatory action.



C.  Sampling Point Design and Construction



Detailed site characterization is central to all
decision-making purposes and the basis for this characteriza-
tion resides in identification of the geologic framework and
major hydro-stratigraphic units.  Fundamental data for sample
point location include:  subsurface lithology, head-differences
and background geochemical conditions. Each sampling point
has a proper use or uses which should be documented at a
level which is appropriate for the program’s data quality
objectives.  Individual sampling points may not always be
able to fulfill multiple monitoring objectives (e.g., detection,
assessment, corrective action).



1)  Compatibility with Monitoring Program and Data
Quality Objectives



Specifics of sampling point location and design will
be dictated by the complexity of subsurface lithology and
variability in contaminant and/or geochemical conditions.  It
should be noted that, regardless of the ground-water sam-
pling approach, few sampling points (e.g., wells, drive-points,
screened augers) have zones of influence in excess of a few



feet.  Therefore, the spatial frequency of sampling points
should be carefully selected and designed.



2)  Flexibility of Sampling Point Design



In most cases well-point diameters in excess of 1 7/8
inches will permit the use of most types of submersible
pumping devices for low-flow  (minimal drawdown) sampling.
It is suggested that short (e.g., less than 1.6 m) screens be
incorporated into the monitoring design where possible so
that comparable results from one device to another might be
expected.  Short, of course, is relative to the degree of vertical
water quality variability expected at a site.



3)  Equilibration of Sampling Point



Time should be allowed for equilibration of the well
or sampling point with the formation after installation.  Place-
ment of well or sampling points in the subsurface produces
some disturbance of ambient conditions.  Drilling techniques
(e.g., auger, rotary, etc.) are generally considered to cause
more disturbance than direct-push technologies.  In either
case, there may be a period (i.e., days to months) during
which water quality near the point may be distinctly different
from that in the formation. Proper development of the sam-
pling point and adjacent formation to remove fines created
during emplacement will shorten this water quality recovery
period.



III.  Definition of Low-Flow Purging and Sampling



It is generally accepted that water in the well casing
is non-representative of the formation water and needs to be
purged prior to collection of ground-water samples.  However,
the water in the screened interval may indeed be representa-
tive of the formation, depending upon well construction and
site hydrogeology.  Wells are purged to some extent for the
following reasons: the presence of the air interface at the top
of the water column resulting in an oxygen concentration
gradient with depth, loss of volatiles up the water column,
leaching from or sorption to the casing or filter pack, chemical
changes due to clay seals or backfill, and surface infiltration.



Low-flow purging, whether using portable or dedi-
cated systems, should be done using pump-intake located in
the middle or slightly above the middle of the screened
interval.  Placement of the pump too close to the bottom of the
well will cause increased entrainment of solids which have
collected in the well over time.  These particles are present as
a result of well development, prior purging and sampling
events, and natural colloidal transport and deposition.
Therefore, placement of the pump in the middle or toward the
top of the screened interval is suggested.  Placement of the
pump at the top of the water column for sampling is only
recommended in unconfined aquifers, screened across the
water table, where this is the desired sampling point.  Low-
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flow purging has the advantage of minimizing mixing between
the overlying stagnant casing water and water within the
screened interval.



A.  Low-Flow Purging and Sampling



Low-flow refers to the velocity with which water
enters the pump intake and that is imparted to the formation
pore water in the immediate vicinity of the well screen.  It
does not necessarily refer to the flow rate of water discharged
at the surface which can be affected by flow regulators or
restrictions.  Water level drawdown provides the best indica-
tion of the stress imparted by a given flow-rate for a given
hydrological situation.  The objective is to pump in a manner
that minimizes stress (drawdown) to the system to the extent
practical taking into account established site sampling
objectives.  Typically, flow rates on the order of 0.1 - 0.5 L/min
are used, however this is dependent on site-specific
hydrogeology.   Some extremely coarse-textured formations
have been successfully sampled in this manner at flow rates
to 1 L/min.  The effectiveness of using low-flow purging is
intimately linked with proper screen location, screen length,
and well construction and development techniques.  The
reestablishment of natural flow paths in both the vertical and
horizontal directions is important for correct interpretation of
the data.  For high resolution sampling needs, screens less
than 1 m should be used.  Most of the need for purging has
been found to be due to passing the sampling device through
the overlying casing water which causes mixing of these
stagnant waters and the dynamic waters within the screened
interval.  Additionally, there is disturbance to suspended
sediment collected in the bottom of the casing and the
displacement of water out into the formation immediately
adjacent to the well screen.  These disturbances and impacts
can be avoided using dedicated sampling equipment, which
precludes the need to insert the sampling device prior to
purging and sampling.



Isolation of the screened interval water from the
overlying stagnant casing water  may be accomplished using
low-flow minimal drawdown techniques.  If the pump intake is
located within the screened interval, most of the water
pumped will be drawn in directly from the formation with little
mixing of casing water or disturbance to the sampling zone.
However, if the wells are not constructed and developed
properly, zones other than those intended may be sampled.
At some sites where geologic heterogeneities are sufficiently
different within the screened interval, higher conductivity
zones may be preferentially sampled. This is another reason
to use shorter screened intervals, especially where high
spatial resolution is a sampling objective.



B.  Water Quality Indicator Parameters



It is recommended that water quality indicator
parameters be used to determine purging needs prior to
sample collection in each well.  Stabilization of parameters
such as pH, specific conductance, dissolved oxygen, oxida-



tion-reduction potential, temperature and turbidity should be
used to determine when formation water is accessed during
purging.  In general, the order of stabilization is pH, tempera-
ture, and specific conductance, followed by oxidation-
reduction potential, dissolved oxygen and turbidity.  Tempera-
ture and pH, while commonly used as purging indicators, are
actually quite insensitive in distinguishing between formation
water and stagnant casing water; nevertheless, these are
important parameters for data interpretation purposes and
should also be measured.  Performance criteria for determi-
nation of stabilization should be based on water-level draw-
down, pumping rate and equipment specifications for measur-
ing indicator parameters.  Instruments are available which
utilize in-line flow cells to continuously measure the above
parameters.



It is important to establish specific well stabilization
criteria and then consistently follow the same methods
thereafter, particularly with respect to drawdown, flow rate
and sampling device.  Generally, the time or purge volume
required for parameter stabilization is independent of well
depth or well volumes.  Dependent variables are well diam-
eter, sampling device, hydrogeochemistry, pump flow rate,
and whether the devices are used in a portable or dedicated
manner. If the sampling device is already in place (i.e.,
dedicated sampling systems), then the time and purge
volume needed for stabilization is much shorter. Other
advantages of dedicated equipment include less purge water
for waste disposal, much less decontamination of equipment,
less time spent in preparation of sampling as well as time in
the field, and more consistency in the sampling approach
which probably will translate into less variability in sampling
results.  The use of dedicated equipment is strongly recom-
mended at wells which will undergo routine sampling over
time.



If parameter stabilization criteria are too stringent,
then minor oscillations in indicator parameters may cause
purging operations to become unnecessarily protracted. It
should also be noted that turbidity is a very conservative
parameter in terms of stabilization.  Turbidity is always the
last parameter to stabilize. Excessive purge times are
invariably related to the establishment of too stringent turbidity
stabilization criteria.  It should be noted that natural turbidity
levels in ground water may exceed 10 nephelometric turbidity
units (NTU).



C. Advantages and Disadvantages of Low-Flow
(Minimum Drawdown) Purging



 In general, the advantages of low-flow purging
include:



 • samples which are representative of the mobile load of
contaminants present (dissolved and colloid-associ-
ated);



 • minimal disturbance of the sampling point thereby
minimizing sampling artifacts;



 • less operator variability, greater operator control;
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sampling, it is recommended that an in-line water quality
measurement device (e.g., flow-through cell) be used to
establish the stabilization time for several parameters (e.g. ,
pH, specific conductance, redox, dissolved oxygen, turbidity)
on a well-specific basis. Data on pumping rate, drawdown,
and volume required for parameter stabilization can be used
as a guide for conducting subsequent sampling activities.



The following are recommendations to be considered
before, during and after sampling:



 • use low-flow rates (<0.5 L/min), during both purging
and sampling to maintain minimal drawdown in the
well;



 • maximize tubing wall thickness, minimize tubing
length;



 • place the sampling device intake at the desired
sampling point;



 • minimize disturbances of the stagnant water column
above the screened interval during water level
measurement and sampling device insertion;



 • make proper adjustments to stabilize the flow rate as
soon as possible;



 • monitor water quality indicators during purging;
 • collect unfiltered samples to estimate contaminant



loading and transport potential in the subsurface
system.



B.  Equipment Calibration



Prior to sampling, all sampling device and monitoring
equipment should be calibrated according to manufacturer’s
recommendations and the site Quality Assurance Project Plan
(QAPP) and Field Sampling Plan (FSP).  Calibration of pH
should be performed with at least two buffers which bracket
the expected range.  Dissolved oxygen calibration must be
corrected for local barometric pressure readings and eleva-
tion.



C.  Water Level Measurement and Monitoring



It is recommended that a device be used which will
least disturb the water surface in the casing.  Well depth
should be obtained from the well logs.  Measuring to the
bottom of the well casing will only cause resuspension of
settled solids from the formation and require longer purging
times for turbidity equilibration.  Measure well depth after
sampling is completed. The water level measurement should
be taken from a permanent reference point which is surveyed
relative to ground elevation.



D.  Pump Type



The use of low-flow (e.g., 0.1-0.5 L/min) pumps is
suggested for purging and sampling all types of analytes. All
pumps have some limitation and these should be investigated
with respect to application at a particular site.  Bailers are
inappropriate devices for low-flow sampling.



 • reduced stress on the formation (minimal drawdown);
 • less mixing of stagnant casing water with formation



water;
 • reduced need for filtration and, therefore, less time



required for sampling;
 • smaller purging volume which decreases waste



disposal costs and sampling time;
 • better sample consistency; reduced artificial sample



variability.



Some disadvantages of low-flow purging are:
 • higher initial capital costs,
 • greater set-up time in the field,
 • need to transport additional equipment to and from the



site,
 • increased training needs,
 • resistance to change on the part of sampling practitio-



ners,
 • concern that new data will indicate a change in



conditions and trigger an action.



IV.  Low-Flow (Minimal Drawdown) Sampling
Protocols



The following ground-water sampling procedure has
evolved over many years of experience in ground-water
sampling for organic and inorganic compound determinations
and as such summarizes the authors' (and others) experi-
ences to date (Barcelona et al., 1984, 1994; Barcelona and
Helfrich, 1986; Puls and Barcelona, 1989; Puls et. al. 1990,
1992; Puls and Powell, 1992; Puls and Paul, 1995).  High-
quality chemical data collection is essential in ground-water
monitoring and site characterization.  The primary limitations
to the collection of representative ground-water samples
include: mixing of the stagnant casing and fresh screen
waters during insertion of the sampling device or ground-
water level measurement device; disturbance and
resuspension of settled solids at the bottom of the well when
using high pumping rates or raising and lowering a pump or
bailer; introduction of atmospheric gases or degassing from
the water during sample handling and transfer, or inappropri-
ate use of vacuum sampling device, etc.



A.  Sampling Recommendations



Water samples should not be taken immediately
following well development. Sufficient time should be allowed
for the ground-water flow regime in the vicinity of the monitor-
ing well to stabilize and to approach chemical equilibrium with
the well construction materials.  This lag time will depend on
site conditions and methods of installation but often exceeds
one week.



Well purging is nearly always necessary to obtain
samples of water flowing through the geologic formations in
the screened interval.  Rather than using a general but
arbitrary guideline of purging three casing volumes prior to
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1)  General Considerations



There are no unusual requirements for ground-water
sampling devices when using low-flow, minimal drawdown
techniques.  The major concern is that the device give
consistent results and minimal disturbance of the sample
across a range of low flow rates (i.e., < 0.5 L/min).  Clearly,
pumping rates that cause minimal to no drawdown in one well
could easily cause significant drawdown in another well
finished in a less transmissive formation.  In this sense, the
pump should not cause undue pressure or temperature
changes or physical disturbance on the water sample over a
reasonable sampling range.  Consistency in operation is
critical to meet accuracy and precision goals.



2)  Advantages and Disadvantages of Sampling Devices



A variety of sampling devices are available for low-
flow (minimal drawdown) purging and sampling and include
peristaltic pumps, bladder pumps, electrical submersible
pumps, and gas-driven pumps. Devices which lend them-
selves to both dedication and consistent operation at defin-
able low-flow rates are preferred.  It is desirable that the pump
be easily adjustable and operate reliably at these lower flow
rates. The peristaltic pump is limited to shallow applications
and can cause degassing resulting in alteration of pH,
alkalinity, and some volatiles loss.  Gas-driven pumps should
be of a type that does not allow the gas to be in direct contact
with the sampled fluid.



Clearly, bailers and other grab type samplers are ill-
suited for low-flow sampling since they will cause repeated
disturbance and mixing of stagnant water in the casing and
the dynamic water in the screened interval. Similarly, the use
of inertial lift foot-valve type samplers may cause too much
disturbance at the point of sampling.  Use of these devices
also tends to introduce uncontrolled and unacceptable
operator variability.



Summaries of advantages and disadvantages of
various sampling devices are listed in Herzog et al. (1991),
U. S. EPA (1992), Parker (1994) and Thurnblad (1994).



E.  Pump Installation



Dedicated sampling devices (left in the well) capable
of pumping and sampling are preferred over any other type of
device.  Any portable sampling device should be slowly and
carefully lowered to the middle of the screened interval or
slightly above the middle (e.g., 1-1.5 m below the top of a 3 m
screen).  This is to minimize excessive mixing of the stagnant
water in the casing above the screen with the screened
interval zone water, and to minimize resuspension of solids
which will have collected at the bottom of the well.  These two
disturbance effects have been shown to directly affect the
time required for purging.  There also appears to be a direct
correlation between size of portable sampling devices relative
to the well bore and resulting purge volumes and times. The
key is to minimize disturbance of water and solids in the well
casing.



F.  Filtration



Decisions to filter samples should be dictated by
sampling objectives rather than as a fix for poor sampling
practices, and field-filtering of certain constituents should not
be the default.  Consideration should be given as to what the
application of field-filtration is trying to accomplish.  For
assessment of truly dissolved (as opposed to operationally
dissolved [i.e., samples filtered with  0.45 µm filters]) concen-
trations of major ions and trace metals, 0.1 µm filters are
recommended although 0.45 µm filters are normally used for
most regulatory programs. Alkalinity samples must also be
filtered if significant particulate calcium carbonate is sus-
pected, since this material is likely to impact alkalinity titration
results (although filtration itself may alter the CO



2
 composition



of the sample and, therefore, affect the results).



Although filtration may be appropriate, filtration of a
sample may cause a number of unintended changes to occur
(e.g. oxidation, aeration) possibly leading to filtration-induced
artifacts during sample analysis and uncertainty in the results.
Some of these unintended changes may be unavoidable but
the factors leading to them must be recognized.  Deleterious
effects can be minimized by consistent application of certain
filtration guidelines.  Guidelines should address selection of
filter type, media, pore size, etc. in order to identify and
minimize potential sources of uncertainty when filtering
samples.



In-line filtration is recommended because it provides
better consistency through less sample handling, and
minimizes sample exposure to the atmosphere.  In-line filters
are available in both disposable (barrel filters) and non-
disposable (in-line filter holder, flat membrane filters) formats
and various filter pore sizes (0.1-5.0 µm). Disposable filter
cartridges have the advantage of greater sediment handling
capacity when compared to traditional membrane filters.
Filters must be pre-rinsed following manufacturer’s recom-
mendations.  If there are no recommendations for rinsing,
pass through a minimum of  1 L of ground water following
purging and prior to sampling. Once filtration has begun, a
filter cake may develop as particles larger than the pore size
accumulate on the filter membrane.  The result is that the
effective pore diameter of the membrane is reduced and
particles smaller than the stated pore size are excluded from
the filtrate.  Possible corrective measures include prefiltering
(with larger pore size filters), minimizing particle loads to
begin with, and reducing sample volume.



G.  Monitoring of Water Level and Water Quality
Indicator Parameters



Check water level periodically to monitor drawdown
in the well as a guide to flow rate adjustment.  The goal is
minimal drawdown (<0.1 m) during purging.  This goal may be
difficult to achieve under some circumstances due to geologic
heterogeneities within the screened interval, and may require
adjustment based on site-specific conditions and personal
experience.  In-line water quality indicator parameters should
be continuously monitored during purging.  The water quality
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introducing field contaminants into a sample bottle while
adding the preservatives.



The preservatives should be transferred from the
chemical bottle to the sample container using a disposable
polyethylene pipet and the disposable pipet should be used
only once and then discarded.



After a sample container has been filled with ground
water, a Teflon™ (or tin)-lined cap is screwed on tightly to
prevent the container from leaking.  A sample label is filled
out as specified in the FSP.  The samples should be stored
inverted at 4oC.



Specific decontamination protocols for sampling
devices are dependent to some extent on the type of device
used and the type of contaminants encountered.  Refer to the
site QAPP and FSP for specific requirements.



I.  Blanks



The following blanks should be collected:



(1) field blank: one field blank should be collected from
each source water (distilled/deionized water) used for
sampling equipment decontamination or for assisting
well development procedures.



(2) equipment blank: one equipment blank should be
taken prior to the commencement of field work, from
each set of sampling equipment to be used for that
day. Refer to site QAPP or FSP for specific require-
ments.



(3) trip blank: a trip blank is required to accompany each
volatile sample shipment.  These blanks are prepared
in the laboratory by filling a 40-mL volatile organic
analysis (VOA) bottle with distilled/deionized water.



V.  Low-Permeability Formations and Fractured
Rock



The overall sampling program goals or sampling
objectives will drive how the sampling points are located,
installed, and choice of sampling device.  Likewise, site-
specific hydrogeologic factors will affect these decisions.
Sites with very low permeability formations or fractures
causing discrete flow channels may require a unique monitor-
ing approach. Unlike water supply wells, wells installed for
ground-water quality assessment and restoration programs
are often installed in low water-yielding settings (e.g., clays,
silts).  Alternative types of sampling points and sampling
methods are often needed in these types of environments,
because low-permeability settings may require extremely low-
flow purging (<0.1 L/min) and may be technology-limited.
Where devices are not readily available to pump at such low
flow rates, the primary consideration is to avoid dewatering of



indicator parameters monitored can include pH, redox
potential, conductivity, dissolved oxygen (DO) and turbidity.
The last three parameters are often most sensitive.  Pumping
rate, drawdown, and the time or volume required to obtain
stabilization of parameter readings can be used as a future
guide to purge the well.  Measurements should be taken
every three to five minutes if the above suggested rates are
used.  Stabilization is achieved after all parameters have
stabilized for three successive readings.  In lieu of measuring
all five parameters, a minimum subset would include pH,
conductivity, and turbidity or DO.  Three successive readings
should be within ± 0.1 for pH, ± 3% for conductivity, ± 10 mv
for redox potential, and ± 10% for turbidity and DO.  Stabilized
purge indicator parameter trends are generally obvious and
follow either an exponential or asymptotic change to stable
values during purging.  Dissolved oxygen and turbidity usually
require the longest time for stabilization.  The above stabiliza-
tion guidelines are provided for rough estimates based on
experience.



H.  Sampling, Sample Containers, Preservation and
Decontamination



 Upon parameter stabilization, sampling can be
initiated.  If an in-line device is used to monitor water quality
parameters, it should be disconnected or bypassed during
sample collection. Sampling flow rate may remain at estab-
lished purge rate or may be  adjusted slightly to minimize
aeration, bubble formation, turbulent filling of sample bottles,
or loss of volatiles due to extended residence time in tubing.
Typically, flow rates less than 0.5 L/min are appropriate.  The
same device should be used for sampling as was used for
purging.  Sampling should occur in a progression from least to
most contaminated well, if this is known.  Generally, volatile
(e.g., solvents and fuel constituents) and gas sensitive (e.g.,
Fe2+, CH4, H2S/HS-, alkalinity) parameters should be sampled
first.  The sequence in which samples for most inorganic
parameters are collected is immaterial unless filtered (dis-
solved) samples are desired.  Filtering should be done last
and in-line filters should be used as discussed above.  During
both well purging and sampling, proper protective clothing
and equipment must be used based upon the type and level
of contaminants present.



The appropriate sample container will be prepared in
advance of actual sample collection for the analytes of
interest and include sample preservative where necessary.
Water samples should be collected directly into this container
from the pump tubing.



Immediately after a sample bottle has been filled, it
must be preserved as specified in the site (QAPP).  Sample
preservation requirements are based on the analyses being
performed (use site QAPP, FSP, RCRA guidance document
[U. S. EPA, 1992]  or EPA SW-846 [U. S. EPA, 1982] ).  It
may be advisable to add preservatives to sample bottles in a
controlled setting prior to entering the field in order to reduce
the chances of improperly preserving sample bottles or
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the well screen. This may require repeated recovery of the
water during purging while leaving the pump in place within
the well screen.



Use of low-flow techniques may be impractical in
these settings, depending upon the water recharge rates.
The sampler and the end-user of data collected from such
wells need to understand the limitations of the data collected;
i.e., a strong potential for underestimation of actual contami-
nant concentrations for volatile organics, potential false
negatives for filtered metals and potential false positives for
unfiltered metals.  It is suggested that comparisons be made
between samples recovered using low-flow purging tech-
niques and samples recovered using passive sampling
techniques (i.e., two sets of samples).  Passive sample
collection would essentially entail acquisition of the sample
with no or very little purging using a dedicated sampling
system installed within the screened interval or a passive
sample collection device.



A.  Low-Permeability Formations (<0.1 L/min
recharge)



1. Low-Flow Purging and Sampling with Pumps



a. “portable or non-dedicated mode” - Lower the pump
(one capable of pumping at <0.1 L/min) to mid-screen
or slightly above and set in place for minimum of 48
hours (to lessen purge volume requirements).  After 48
hours, use procedures listed in Part IV above regard-
ing monitoring water quality parameters for stabiliza-
tion, etc., but do not dewater the screen. If excessive
drawdown and slow recovery is a problem, then
alternate approaches such as those listed below may
be better.



b.  “dedicated mode” - Set the pump as above at least a
week prior to sampling; that is, operate in a dedicated
pump mode.  With this approach significant reductions
in purge volume should be realized. Water quality
parameters should stabilize quite rapidly due to less
disturbance of the sampling zone.



2.  Passive Sample Collection



Passive sampling collection requires insertion of the
device into the screened interval for a sufficient time period to
allow flow and sample equilibration before extraction for
analysis.  Conceptually, the extraction of water from low
yielding formations seems more akin to the collection of water
from the unsaturated zone and passive sampling techniques
may be more appropriate in terms of obtaining “representa-
tive” samples.  Satisfying usual sample volume requirements
is typically a problem with this approach and some latitude will
be needed on the part of regulatory entities to achieve
sampling objectives.



B.  Fractured Rock



In fractured rock formations, a low-flow to zero
purging approach using pumps in conjunction with packers to
isolate the sampling zone in the borehole is suggested.
Passive multi-layer sampling devices may also provide the
most “representative” samples. It is imperative in these
settings to identify flow paths or water-producing fractures
prior to sampling using tools such as borehole flowmeters
and/or other geophysical tools.



After identification of water-bearing fractures, install
packer(s) and pump assembly for sample collection using
low-flow sampling in “dedicated mode” or use a passive
sampling device which can isolate the identified water-bearing
fractures.



VI.  Documentation



The usual practices for documenting the sampling
event should be used for low-flow purging and sampling
techniques.  This should include, at a minimum:  information
on the conduct of purging operations (flow-rate, drawdown,
water-quality parameter values, volumes extracted and times
for measurements), field instrument calibration data, water
sampling forms and chain of custody forms.  See Figures 2
and 3 and “Ground Water Sampling Workshop -- A Workshop
Summary” (U. S. EPA, 1995) for example forms and other
documentation suggestions and information. This information
coupled with laboratory analytical data and validation data are
needed to judge the “useability” of the sampling data.



VII. Notice



The U.S. Environmental Protection Agency through its Office
of Research and Development funded and managed the
research described herein as part of its in-house research
program and under Contract No. 68-C4-0031 to Dynamac
Corporation.  It has been subjected to the Agency's peer and
administrative review and has been approved for publication
as an EPA document.  Mention of trade names or commercial
products does not constitute endorsement or recommenda-
tion for use.
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Figure 2.  Ground Water Sampling Log



Project _______________ Site _______________ Well No. _____________ Date _________________________



Well Depth ____________ Screen Length __________ Well Diameter _________ Casing Type  ____________



Sampling Device _______________ Tubing type _____________________ Water Level  __________________



Measuring Point ___________________ Other Infor ________________________________________________



____________________________________________________________________________________________



Sampling Personnel  __________________________________________________________________________



Type of Samples Collected



_______________________________________________________________________________________________



Information:  2 in = 617 ml/ft,  4 in = 2470 ml/ft:  Vol cyl  = Br2h,  Vol sphere  = 4/3B r3



Time pH Temp Cond. Dis.O Turb. [  ]Conc Notes2
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Figure 3. Ground Water Sampling Log  (with automatic data logging for most water quality
parameters)



Project _______________ Site _______________ Well No. _____________ Date ________________________



Well Depth ____________ Screen Length __________ Well Diameter _________ Casing Type  ___________



Sampling Device _______________ Tubing type _____________________ Water Level  _________________



Measuring Point ___________________ Other Infor _______________________________________________



___________________________________________________________________________________________



Sampling Personnel  _________________________________________________________________________



Type of Samples Collected



_______________________________________________________________________________________________



Information:  2 in = 617 ml/ft,  4 in = 2470 ml/ft:  Vol cyl  = Br2h,  Vol sphere  = 4/3B r3



Time Pump Rate Turbidity Alkalinity [     ] Conc Notes
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LOW PURGE AND SAMPLE METHOD WELLHEAD DIAGRAM 
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SAMPLE CHAIN-OF-CUSTODY RECORD 
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PRELIMINARY SAMPLING SCHEDULE 



 



 



 



 



 



 



 



 



 



 



 



 



 



 



 











ID Task Name Duration Start Finish



1 PVOU Groundwater Monitoring Program 154 days Wed 3/19/14 Fri 10/17/14



2 Notifications to the USEPA, CH2M Hill, City of La Puente, City of Industry, 



LACDWP ( 2 weeks before the sampling).



1 day Wed 3/19/14 Wed 3/19/14



3 Obtain Permits for on site CERCLA Activities 15 days Wed 3/5/14 Mon 3/24/14



4 Permit Check Request (LA County, LA Flood Control, La Puente) 4 days Wed 3/5/14 Mon 3/10/14



5 Obtain Permits  (LA County, LA Flood Control, La Puente, City of 



Industry)



3 wks Tue 3/4/14 Sat 3/22/14



6 Execute Subcontract Agreements 3 days Wed 3/26/14 Fri 3/28/14



7 Execute Contract with Gregg Drilling 3 days Wed 3/26/14 Fri 3/28/14



8 Execute Contract with Statewide Traffic Safety & Signs 3 days Wed 3/26/14 Fri 3/28/14



9 Execute Contract with Accutest 3 days Wed 3/26/14 Fri 3/28/14



10 Execute Contract with Clean Harbors 3 days Wed 3/26/14 Fri 3/28/14



11 Prefield Activities 15 days Fri 3/21/14 Wed 4/9/14



12 Order Laboratory Containers 1 wk Fri 3/21/14 Wed 3/26/14



13 Order Supplies 1 wk Thu 3/20/14 Tue 3/25/14



14 Equipment Rental 1 day Thu 3/27/14 Thu 3/27/14



15 Schedule storage tank delivery for GW disposal 1 day Mon 3/24/14 Mon 3/24/14



16 Arrange access to former Oakite property 1 day Thu 3/27/14 Thu 3/27/14



17 Permit Inspection Notifications 1 day Thu 3/27/14 Thu 3/27/14



18 Notify USEPA prior to the start of sampling VCW-07 1 day Tue 4/1/14 Tue 4/1/14



19 Groundwater Monitoring 22 days Tue 4/1/14 Wed 4/30/14



20 MW-17S 1 day Tue 4/1/14 Tue 4/1/14



21 MW-17D (LCW-08) 1 day Tue 4/1/14 Tue 4/1/14



22 MW-15 (LCW-10) 1 day Tue 4/1/14 Tue 4/1/14



23 MW-06 1 day Tue 4/1/14 Tue 4/1/14



24 MW-11 1 day Tue 4/1/14 Tue 4/1/14



25 MW-02 1 day Tue 4/1/14 Tue 4/1/14



26 MW-18S 1 day Wed 4/2/14 Wed 4/2/14



27 MW-18D 1 day Wed 4/2/14 Wed 4/2/14



28 MW6-11 1 day Wed 4/2/14 Wed 4/2/14



29 MW-16S 1 day Wed 4/2/14 Wed 4/2/14



30 MW-16D 1 day Wed 4/2/14 Wed 4/2/14



31 MW-07 (SW-01) 1 day Wed 4/2/14 Wed 4/2/14



32 MW6-18 (LCW-04) 1 day Thu 4/3/14 Thu 4/3/14



33 MW6-15 1 day Thu 4/3/14 Thu 4/3/14



34 MW6-14 (SW-03) 1 day Thu 4/3/14 Thu 4/3/14



35 MW6-21 1 day Fri 4/4/14 Fri 4/4/14



36 MW6-16 1 day Fri 4/4/14 Fri 4/4/14



37 MW6-09 1 day Fri 4/4/14 Fri 4/4/14



38 MW-01A 1 day Fri 4/4/14 Fri 4/4/14



39 MW-01B 1 day Fri 4/4/14 Fri 4/4/14



40 MW6-44 1 day Mon 4/7/14 Mon 4/7/14



41 MW6-45 1 day Mon 4/7/14 Mon 4/7/14



42 MW6-35 1 day Mon 4/7/14 Mon 4/7/14



43 MW6-36 1 day Mon 4/7/14 Mon 4/7/14



44 MW6-37 1 day Mon 4/7/14 Mon 4/7/14



45 MW6-64 1 day Tue 4/8/14 Tue 4/8/14



46 MW6-61 1 day Tue 4/8/14 Tue 4/8/14



47 MW6-62 1 day Tue 4/8/14 Tue 4/8/14



48 MW6-63 1 day Wed 4/9/14 Wed 4/9/14



49 MW6-65 1 day Wed 4/9/14 Wed 4/9/14



50 MW6-71 1 day Wed 4/9/14 Wed 4/9/14



51 MW-D1 1 day Wed 4/9/14 Wed 4/9/14



52 S-11 1 day Thu 4/10/14 Thu 4/10/14



53 S-05 1 day Fri 4/11/14 Fri 4/11/14



54 S-02A 1 day Mon 4/14/14 Mon 4/14/14



55 S-02B 1 day Mon 4/14/14 Mon 4/14/14



3/19



4/1



4/1



4/1



4/1



4/1



4/1



4/2



4/2



4/2



4/2



4/2



4/2



4/3



4/3



4/3



4/4



4/4



4/4



4/4



4/4



4/7



4/7



4/7



4/7



4/7



4/8



4/8



4/8



4/9



4/9



4/9



4/9



4/10



4/11



4/14



4/14



2/2 2/16 3/2 3/16 3/30 4/13 4/27 5/11 5/25 6/8 6/22
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ID Task Name Duration Start Finish



56 S-03 1 day Mon 4/14/14 Mon 4/14/14



57 S-07 1 day Tue 4/15/14 Tue 4/15/14



58 S-09 1 day Tue 4/15/14 Tue 4/15/14



59 S-10 1 day Wed 4/16/14 Wed 4/16/14



60 S-06 1 day Wed 4/16/14 Wed 4/16/14



61 MW-05 1 day Thu 4/17/14 Thu 4/17/14



62 VCW-07 1 day Thu 4/17/14 Thu 4/17/14



63 MW-03 1 day Thu 4/17/14 Thu 4/17/14



64 MW6-10 1 day Thu 4/17/14 Thu 4/17/14



65 MW6-17I 1 day Thu 4/17/14 Thu 4/17/14



66 MW -D2 1 day Thu 4/17/14 Thu 4/17/14



67 MW-13 1 day Thu 4/17/14 Thu 4/17/14



68 MW-14 1 day Thu 4/17/14 Thu 4/17/14



69 VCW-06 1 day Fri 4/18/14 Fri 4/18/14



70 SW-04 1 day Fri 4/18/14 Fri 4/18/14



71 VCW-03 1 day Fri 4/18/14 Fri 4/18/14



72 VCW-01 1 day Fri 4/18/14 Fri 4/18/14



73 VCW-02 1 day Fri 4/18/14 Fri 4/18/14



74 MW-19 (SW-02) 1 day Mon 4/21/14 Mon 4/21/14



75 MW6-12 1 day Mon 4/21/14 Mon 4/21/14



76 MW-10 1 day Mon 4/21/14 Mon 4/21/14



77 VCW-09 1 day Mon 4/21/14 Mon 4/21/14



78 SW-05 1 day Mon 4/21/14 Mon 4/21/14



79 OP-MW-01 1 day Tue 4/22/14 Tue 4/22/14



80 OP-MW-02 1 day Tue 4/22/14 Tue 4/22/14



81 OP-MW-04 1 day Tue 4/22/14 Tue 4/22/14



82 OP-MW-06 1 day Tue 4/22/14 Tue 4/22/14



83 MW6-20A 1 day Tue 4/22/14 Tue 4/22/14



84 MW6-20B 1 day Tue 4/22/14 Tue 4/22/14



85 MW-12 1 day Tue 4/22/14 Tue 4/22/14



86 MW-09 1 day Tue 4/22/14 Tue 4/22/14



87 MW-P1 1 day Wed 4/23/14 Wed 4/23/14



88 MW8-1 1 day Wed 4/23/14 Wed 4/23/14



89 MW8-2 1 day Wed 4/23/14 Wed 4/23/14



90 MW8-3 1 day Wed 4/23/14 Wed 4/23/14



91 MW6-17 1 day Thu 4/24/14 Thu 4/24/14



92 MW6-13 1 day Thu 4/24/14 Thu 4/24/14



93 MP-21 1 day Fri 4/25/14 Fri 4/25/14



94 MP-20 1 day Fri 4/25/14 Fri 4/25/14



95  Lab Analysis 4 wks Fri 4/25/14 Thu 5/22/14



96 Waste Disposal 16 days Fri 4/25/14 Fri 5/16/14



97 Waste Disposal Sampling 1 day Fri 4/25/14 Fri 4/25/14



98 Waste Disposal Lab Results 2 wks Mon 4/28/14 Fri 5/9/14



99 Waste Disposal 1 wk Mon 5/12/14 Fri 5/16/14



100 Groundwater Monitoring Report 45 days Fri 5/23/14 Thu 7/24/14



101 UTC prepare GW Monitoring Report 4 wks Fri 5/23/14 Thu 6/19/14



102 EPA review GW Monitoring Report 2 wks Fri 6/20/14 Thu 7/3/14



103 UTC prepare response to EPA comments 2 wks Fri 7/4/14 Thu 7/17/14



104 EPA review RTC/Approve GW Monitoring Report 1 wk Fri 7/18/14 Thu 7/24/14



105 Groundwater Monitoring Work Plan for the next sampling event 45 days Thu 5/1/14 Wed 7/2/14



106 UTC prepare Work Plan 4 wks Thu 5/1/14 Wed 5/28/14



107 EPA review Work Plan 2 wks Thu 5/29/14 Wed 6/11/14



108 UTC prepare response to EPA comments 2 wks Thu 6/12/14 Wed 6/25/14



109 EPA review RTC/Approve Work Plan 1 wk Thu 6/26/14 Wed 7/2/14
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Analytical Method Information



Preservation: HNO3 180 daysHold Time: 



200.8 B in Water (EPA 200.8)



Container: Amount Required: 250-mL Poly-Metals - HNO3 250 mL



% R RPD % R RPD



Duplicate



RPD



Blank Spike / LCSMatrix SpikeSurrogate



% RMDLAnalyte



Reporting



Limit



0.18 1.0 ug/l  30 70 - 130 30 3085 - 115Boron, Total
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Compound List Report



Product: B8270SIM14DIOX 1,4-Dioxane by SIM



Matrix: AQ Aqueous ########



Method List: AB8270SIM AQMethod Ref: SW846 8270C BY SIM LC5122



Report List: BSURR ALL LC1406



RL/MDL Factor: 1



Control Limits (%) Rev: 12/21/12



Compound CAS No. RL MDL Units MS/MSD RPD BS



1,4-Dioxane123-91-1 0.5 0.11 ug/l 30



Nitrobenzene-d54165-60-0 Surrogate Limits: 31-128



2-Fluorobiphenyl321-60-8 Surrogate Limits: 34-123



Terphenyl-d141718-51-0 Surrogate Limits: 43-136



1 compounds and 3 surrogates reported in list BSURR











3/6/2014



Analytical Method Information



Preservation: <6°C, (NH4)2SO4/NH4OH 5 daysHold Time: 



Cr6_218.6_low_DW in Water (EPA 218.6)



Container: Amount Required: 40-mL VOA Vial-218.6, buffer (NH4)2SO4/NH4OH 40 mL



% R RPD % R RPD



Duplicate



RPD



Blank Spike / LCSMatrix SpikeSurrogate



% RMDLAnalyte



Reporting



Limit



0.0048 0.020 ug/l  10 90 - 110 10 1090 - 110Chromium 6+
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Accutest Laboratories - West



2105 Lundy Avenue



San Jose, CA 95131



408.588.0200



Method: varies



Product: General Chemistry parameters



Matrix: AQ Aqueous May 02 2013



Control Limits (%)



General Chemistry Parameter Method RL MDL Units MS/MSD RPD BS



Chloride EPA 300.0 0.5 0.058 mg/L 80-120 20 90-110



Nitrate-N EPA 300.0 0.1 0.023 mg/L 80-120 20 90-110



Nitrite-N EPA 300.0 0.1 0.013 mg/L 80-120 20 90-110



Sulfate EPA 300.0 0.5 0.1 mg/L 80-120 20 90-110



TDS - Total Dissolved Solids SM2540C 10 2.5 mg/L -- 25 75-125



Sulfide SM4500S2-D 0.02 0.005 mg/L 75-125 25 75-125



Accutest - West, 2105 Lundy Ave., San Jose, CA 95131, 408.588.0200











Compound List Report Page 1 of 2     
Product: V8260SL  Volatile Organics, Special List
Matrix: AQ  Aqueous Mar 11, 2014 10:16 am
GEOTCAI1959: UTC-Puente Valley Operable Unit



Method List: VAIX8260  AQ Method Ref: SW846 8260B LC6359
Report List: VOSL  ALL VOA Special List LC1946 a
RL/MDL Factor: 1 RL List: VAIX8260  AQ LC5038 a



Compound CAS No. RL MDL Units



Acetone 67-64-1 20 4.0 ug/l
Acrolein 107-02-8 10 1.0 ug/l
Acrylonitrile 107-13-1 5.0 0.21 ug/l
Benzene 71-43-2 1.0 0.20 ug/l
Bromochloromethane 74-97-5 1.0 0.20 ug/l
Bromodichloromethane 75-27-4 0.50 b 0.20 ug/l
Bromoform 75-25-2 1.0 0.22 ug/l
n-Butylbenzene 104-51-8 2.0 0.20 ug/l
sec-Butylbenzene 135-98-8 2.0 0.20 ug/l
tert-Butylbenzene 98-06-6 2.0 0.28 ug/l
Chlorobenzene 108-90-7 0.50 b 0.20 ug/l
Chloroethane 75-00-3 0.50 b 0.20 ug/l
Chloroform 67-66-3 1.0 c 0.20 ug/l
Carbon disulfide 75-15-0 1.0 0.20 ug/l
Carbon tetrachloride 56-23-5 0.50 b 0.20 ug/l
1,1-Dichloroethane 75-34-3 0.50 b 0.20 ug/l
1,1-Dichloroethylene 75-35-4 0.50 b 0.20 ug/l
1,2-Dibromo-3-chloropropane 96-12-8 2.0 0.40 ug/l
1,2-Dibromoethane 106-93-4 1.0 0.20 ug/l
1,2-Dichloroethane 107-06-2 0.50 b 0.20 ug/l
1,2-Dichloropropane 78-87-5 0.50 b 0.20 ug/l
1,3-Dichloropropane 142-28-9 1.0 0.20 ug/l
Di-Isopropyl ether 108-20-3 2.0 0.22 ug/l
Dibromochloromethane 124-48-1 1.0 c 0.20 ug/l
Dichlorodifluoromethane 75-71-8 0.50 b 0.20 ug/l
cis-1,2-Dichloroethylene 156-59-2 0.50 b 0.20 ug/l
cis-1,3-Dichloropropene 10061-01-5 0.50 b 0.20 ug/l
m-Dichlorobenzene 541-73-1 0.50 b 0.20 ug/l
o-Dichlorobenzene 95-50-1 0.50 b 0.20 ug/l
p-Dichlorobenzene 106-46-7 0.50 b 0.20 ug/l
trans-1,2-Dichloroethylene 156-60-5 0.50 b 0.20 ug/l
trans-1,3-Dichloropropene 10061-02-6 0.50 b 0.30 ug/l
Ethylbenzene 100-41-4 1.0 0.20 ug/l
Freon 113 76-13-1 10 b 0.20 ug/l
Isopropylbenzene 98-82-8 1.0 0.20 ug/l
Methyl bromide 74-83-9 5.0 b 0.20 ug/l
Methyl chloride 74-87-3 0.50 b 0.30 ug/l
Methylene bromide 74-95-3 1.0 0.20 ug/l
Methylene chloride 75-09-2 10 c 2.0 ug/l
Methyl ethyl ketone 78-93-3 10 2.0 ug/l
Methyl Tert Butyl Ether 1634-04-4 1.0 0.20 ug/l
Naphthalene 91-20-3 5.0 0.50 ug/l
Styrene 100-42-5 1.0 0.20 ug/l
Tert-Butyl Alcohol 75-65-0 10 2.4 ug/l











Compound List Report Page 2 of 2     
Product: V8260SL  Volatile Organics, Special List
Matrix: AQ  Aqueous Mar 11, 2014 10:16 am
GEOTCAI1959: UTC-Puente Valley Operable Unit



Method List: VAIX8260  AQ Method Ref: SW846 8260B LC6359
Report List: VOSL  ALL VOA Special List LC1946 a
RL/MDL Factor: 1 RL List: VAIX8260  AQ LC5038 a



Compound CAS No. RL MDL Units



1,1,1-Trichloroethane 71-55-6 0.50 b 0.20 ug/l
1,1,2,2-Tetrachloroethane 79-34-5 0.50 b 0.20 ug/l
1,1,2-Trichloroethane 79-00-5 0.50 b 0.22 ug/l
1,2,3-Trichlorobenzene 87-61-6 2.0 0.20 ug/l
1,2,4-Trichlorobenzene 120-82-1 2.0 0.20 ug/l
1,2,4-Trimethylbenzene 95-63-6 2.0 0.20 ug/l
1,3,5-Trimethylbenzene 108-67-8 2.0 0.20 ug/l
Tetrachloroethylene 127-18-4 0.50 b 0.30 ug/l
Toluene 108-88-3 1.0 0.20 ug/l
Trichloroethylene 79-01-6 0.50 b 0.20 ug/l
Trichlorofluoromethane 75-69-4 5.0 b 0.20 ug/l
Vinyl chloride 75-01-4 0.50 b 0.20 ug/l
Xylene (total) 1330-20-7 2.0 0.46 ug/l



57 compounds reported in list VOSL



(a) Custom list for GEOTCAI1959.
(b) RL from GEOTCAI1959 list.
(c) RL from GEOTCAI1959 list, but same as standard RL.











3/6/2014



Analytical Method Information



Preservation: <6°C, Sterile Field Filtration 28 daysHold Time: 



Perchlorate_331_w in Water (EPA 331.0)



Container: Amount Required: 125-ml Poly Sterile&Filtration kit 100 mL



% R RPD % R RPD



Duplicate



RPD



Blank Spike / LCSMatrix SpikeSurrogate



% RMDLAnalyte



Reporting



Limit



0.019 0.10 ug/l  20 80 - 120 20 2080 - 120Perchlorate
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TETRA TECH  
17885 Von Karman Avenue, Suite 500, Irvine, CA  92614 



Tel 949.809.5000     Fax 949.809.5010     www.tetratechgeo.com     www.tetratech.com 



 
 
 
 



 
 
March 27, 2014 
 
United States Environmental Protection Agency 
Region 9, Superfund Division 
75 Hawthorne Street 
San Francisco, California 94105-3901 
 
Attention: Mr. Raymond Chavira 
 
Subject: Groundwater Monitoring and Sampling Work Plan First Half 2014 



Puente Valley Operable Unit 
Shallow Zone North of Puente Creek 
Interim Remedial Design/Remedial Action 
Los Angeles County, California 



 
Dear Mr. Chavira: 
 
Tetra Tech Inc. (Tetra Tech) previously submitted to the United States Environmental Protection Agency 
(USEPA) the Groundwater Monitoring and Sampling Work Plan First Half 2014, Puente Valley Operable 
Unit (PVOU), Shallow Zone North of Puente Creek, Interim Remedial Design/Remedial Action, Los 
Angeles County, California dated January 21, 2014 (the Work Plan).   
 
The USEPA reviewed the Work Plan and provided comments to UTC/Carrier in an email dated February 
27, 2014. 
 
Tetra Tech, on behalf of UTC/Carrier responded to the USEPA’s February 27, 2014 comments and 
submitted a response to comments and a revised Work Plan dated March 14, 2014. 
 
The USEPA reviewed the Revised Work Plan (dated March 14, 2014) and the associated Tetra Tech 
response to comments.  The USEPA responded with additional comments to in an email UTC/Carrier in an 
email dated March 20, 2014. 
 
Tetra Tech’s responses to the the USEPA’s March 20, 2014 comments are provided below.  One hard 
copy and one electronic copy (CD) of the March 27th  2014 revision of the Groundwater Monitoring and 
Sampling Work Plan Spring (First Half) 2014. 
 
CH2MHill General Review Comment 1 (February 27, 2014): 



 
An insufficient level of detail regarding groundwater sampling and analysis procedures is provided in the 
Groundwater Monitoring and Sampling Work Plan First Half 2014 (GW Sampling WP). The GW Sampling 
WP references the Field Sampling Plan (GeoTrans, 2005) and the Quality Assurance Project Plan, which 
are appendixes to the Remedial Design Work Plan, Interim Shallow Zone Remedy, Puente Valley Operable 
Unit (GeoTrans, 2005); however, these documents do not provide a sufficient level of detail regarding [1] 
collection of water-levels in conventional groundwater monitoring wells and Westbay multi-port wells, [2] 
groundwater sampling procedures by various methods (3-well volume purging method, low-flow 
sampling/micropurge method, HydraSleeve method, and sampling of Westbay multi-port monitoring wells), 
and [3] laboratory analysis of groundwater samples for all needed water quality parameters and 
contaminants. 
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UTC/Carrier Response (March 14, 2014): 



 
The level of detail provided in the 1/21/2014 Groundwater Monitoring and Sampling Work Plan - First Half 
2014 (Work Plan) is consistent with pervious sampling and analysis plan submittals that were reviewed and 
approved by the USEPA, and therefore it is unclear as to why the Work Plan is characterized as insufficient 
to perform the proposed work.   
 
While the 2004 USEPA-approved Remedial Design (RD) Sampling Analysis Plan (SAP), which was 
attached to Consent Decree, does address many of the sampling and analysis activities being undertaken. 
Tetra Tech acknowledges that these documents do not address the full range of sampling and analysis 
activities that UTC/Carrier is now performing in cooperation with the USEPA, including  those to address 
recently identified activities to address the continually changing Site dynamics (e.g., additional 
investigations, various expansions to the groundwater monitoring network and associated analyses, 
attempts to  identify an acceptable discharge alternative for treated extracted groundwater, Baseline Water 
Quality sampling, etc.).   



 
However, Tetra Tech believes the current combination of Work Plan specifics developed in conjunction 
with the USEPA and reliance on applicable portions of the 2004 USEPA-approved RD SAP sufficiently 
detail the sampling and analysis procedures to support the continued collection of adequate and reliable 
data.   



 
That said, Tetra Tech concurs that the existing QAPP/FSP should be updated to reflect these recently 
identified and expanded activities to the extent possible given the dynamics of Site and continually evolving 
(at times rapidly) data needs. 



 
Tetra Tech will revise the 1/21/2014 Groundwater Monitoring and Sampling Work Plan - First Half 2014 
(Work Plan) to incorporate the additional information/detail identified in the USEPA Comment Letter 
“Review of Groundwater Monitoring and Sampling Work Plan First Half 2014, Puente Valley Operable Unit, 
Shallow Zone North of Puente Creek, Interim Remedial Design/Remedial Action, Los Angeles County, 
California (Tetra Tech, 27 Jan 2014)”, dated February 25, 2014  
 
Tetra Tech is also updating the existing QAPP/FSP to reflect these recently identified and expanded 
activities and associated detailed descriptions of sampling and analysis procedures associated with them. 
 
EPA Response (March 20, 2014):  
 
Comment Addressed. 
 
UTC/Carrier Response (March 27, 2014):  
 
The March 20, 2014 EPA response is acknowledged. 



 
 
 
CH2MHill General Review Comment 2 (February 27, 2014): 



 
An updated comprehensive QAPP and FSP are needed for the PVOU SZ-North Remedy. EPA has 
previously (July 2013) requested that UTC/Carrier prepare an updated QAPP and SAP for the PVOU SZ- 
North. A firm schedule for the development of these documents must be proposed and implemented. The 
QAPP must follow the data quality objectives (DQO) process to clarify what technical questions need to be 
answered, what data are needed to answer the questions, what regulatory limits apply, what laboratory 
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sample analyses are needed to meet the lowest regulatory limits, how many samples are needed, how the 
laboratory data will be evaluated, etc., in accordance with the DQO process. 
 
EPA requested that an updated QAPP and FSP be prepared in EPA’s review comments for the “Puente 
Valley Operable Unit (PVOU) Shallow Zone (SZ) North of Puente Creek Groundwater Monitoring Plan for 
the First Half of 2013,” in an email from Ray Chavira/EPA to Scott Parsons/TetraTech dated 7/26/2013, as 
quoted below: 
 



“Updated QAPP/FSP. UTC must submit an updated QAPP/FSP for groundwater sampling and 
analysis that will describe sampling, analytical requirements, data quality, field procedures for well 
sampling, a map highlighting all SZ-North wells, permits, investigation-derived waster (IDW), and 
the requirements for sampling and analysis needed to support groundwater injection evaluation 
(and all potential treated groundwater end uses). The data quality objectives (DQO) process must 
be included in the QAPP.  These documents must be submitted by September 30, 2013. A draft 
outline should be submitted to EPA for approval to insure that all needed information is provided in 
the draft documents.  The second half 2013 groundwater sampling event can proceed while these 
documents are prepared.” 
 



UTC/Carrier Response (March 14, 2014): 
 
See Response to General Comment 1.  Tetra Tech has initiated updating the QAPP/FSP.  However, it is 
noted that due to the current Site dynamics some DQOs and associated regulatory levels for several of the 
recently identified activities that UTC/Carrier is performing in cooperation with the USEPA are still being 
developed, as well as identification of viable potential end use alternatives.  As such, it is likely that not all 
DQOs will be defined in the updated QAPP/FSP by April 14, 2014. 



 
Tetra Tech will prepare an updated QAPP/FSP for these recently identified activities that were not 
contemplated in the scope of the Consent Decree and the associated Statement of Work.  The updated 
QAPP/FSP is scheduled to be submitted to the USEPA by April 14, 2014. 
 
EPA Response (March 20, 2014):  
 
UTC is preparing an updated QAPP and FSP, which is scheduled to be submitted by April 14, 2014. 
 
UTC/Carrier Response (March 27, 2014): 
 
The March 20, 2014 EPA response is acknowledged. 



 
 
 
CH2MHill General Review Comment 3 (February 27, 2014): 
 
If detailed descriptions of field sampling procedures have been provided in other SZ-North documents, such 
as sampling work plans, then those documents could be referenced in place of the 2005 FSP and 2005 
QAPP prior to the completion of the updated FSP and QAPP.   For example, more detailed descriptions of 
sampling methodology are provided in the 2013 Annual Groundwater Monitoring Report, PVOU SZ North of 
Puente Creek (Tetra Tech, 30 Dec 2013); selected portions of text may potentially be referenced to provide 
missing detail.  Many of the specific review comments in this document would not be necessary if detailed 
descriptions of field sampling procedures were included in the Updated FSP. 
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UTC/Carrier Response (March 14, 2014): 
 
Tetra Tech acknowledges this comment. See Response to General Comment 1. See response to General 
Comment 2. 
 
EPA Response (March 20, 2014): 
 
Comment Addressed. 
 
UTC/Carrier Response (March 27, 2014):  
 
The March 20, 2014 EPA response is acknowledged. 



 
 
 
CH2MHill General Review Comment 4 (February 27, 2014): 
 
The rationales for the inclusion or exclusion of specific groundwater analyses for each well must be 
provided. EPA has previously provided this comment: 
 



“For future groundwater monitoring plans, UTC must also explain why analyses are included in 
some, but not all wells (such as perchlorate). EPA must be able to independently assess and verify 
why specific analytes are included for each monitoring well.” (EPA Review of Response to 



Comments on Groundwater Monitoring Plan for 1st Half of 2013. Email from Ray Chavira to Scott 
Parsons. July 26, 2013). 



 
UTC/Carrier Response (March 14, 2014): 
 
The rationale column in the RFA table (Table 1) was intended to fulfill EPA’s request. Tetra Tech will 
provide the requested additional detail in the revised Work Plan. 
 
Table 2 provides rationales for the inclusion or exclusion. The more than 80 monitoring wells and more 
than 50 analytical methods associated with the work being performed by UTC/Carrier. 
 
EPA Response (March 20, 2014): 
 
Comment Addressed in Table 2 of the Revised Work Plan. Please note that the Table 2 footnotes page is 
included in the pdf file of the Revised Work Plan, but was inadvertently not included in the hard copy. 
 
UTC/Carrier Response (March 27, 2014): 
 
The subject footnotes page is included with the attached hard copy.  The following table renumbering is 
noted: 
 



Table Name Table Number 



  
3/14/2014 
Revision 



3/27/2014 
Revision 



December 2013 and January 2014 Baseline Water Quality 
Sampling Results Not Applicable 1 



Hexavalent Chromium Sampling Summary Not Applicable 2 



Request for Analysis Table 1 3 



Sampling Rationale 2 4 
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CH2MHill General Review Comment 5 (February 27, 2014): 
 
For future submittals of the PVOU SZ-North Groundwater Monitoring and Sampling Work Plans and 
Groundwater Monitoring Reports, please send one hard copy s to Tom Perina/CH2M HILL, Riverside and a 
second hard copy to John Dolegowski / Kerang Sun/CH2M HILL, Santa Ana, California (one copy can be 
shared) to expedite document review. 
 
UTC/Carrier Response (March 14, 2014): 
 
Tetra Tech acknowledges this comment. 
 
Tetra Tech will submit future Groundwater Monitoring and Sampling Work Plans and Groundwater 
Monitoring Reports as requested so that USEPA and CH2MHill can expedite document review. 
 
EPA Response (March 20, 2014): 
 
Comment Addressed, thank you. 
 
UTC/Carrier Response (March 27, 2014): 
 
The March 20, 2014 EPA response is acknowledged. 



 
 
 
CH2MHill Specific Review Comment 1 (February 27, 2014): 
 
Objectives, Page 1. Please list the monitoring wells to be sampled under each objective, listed below: 
 



• Westernmost Plume monitoring 
• Mid-Valley Area Monitoring Well Network 
• Shallow Zone ( S)Z Monitoring wells in Mid-Valley to be monitored but not formally part of 



the Mid-Valley Are Monitoring Well Network 
• PVOU SZ and Intermediate Zone monitoring wells in the Mouth of Valley (MOV) to monitor 



baseline conditions in MOV 
 



Please state whether the sampling of the wells and piezometers at the leading edge of the eastern SZ 
plume North of Puente Creek is included in the First Half of 2014 Sampling Event, as described in the 
Revised Baseline Sampling Work Plan, Puente Valley Operable Unit, Shallow Zone North of Puente Creek, 
Interim Remedial Design/Remedial Action, Los Angeles, California, prepared for United Technologies 
Corporation (UTC) by Tetra Tech GEO (TT GEO), dated December 11, 2013.  To meet the requirements of 
that monitoring program, five wells (MW6-18, MW6-15, MW6-17, MW6-13, and MW6-14) were proposed to 
be sampled for the analytes required by Los Angeles Regional Water Quality Control Board (LARWQCB) 
Order No. R4-2007-0019.  These five wells were sampled to assess background water quality conditions 
within the area from which groundwater will be extracted for the SZ-North Early Action.  In future sampling 
events, piezometers P-1U, P-1UM, P-1UL, and P-1L and monitoring wells MW8-1A through MW8-1D and 
MW8-2A through MW8-2D were to be sampled to assess water quality conditions in the downgradient 
injection zone for the PVOU SZ North of Puente Creek Interim Remedy (formerly PVOU SZ Eastern Plume 
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Early Action).  It appears that the detailed list of parameters needed to satisfy LARWQCB Order No. R4-
2007-0019 is not included the First Half 2014 sampling event for the SZ-North. Please clarify the status of 
this sampling program within the sampling for the First Half 2014 sampling event. 
 
UTC/Carrier Response (March 14, 2014): 
 
Tetra Tech acknowledges this comment. 
 
It is noted that UTC/Carrier was excluded from the 10/30/2014 meeting at which USEPA and LARWQCB 
reportedly discussed “Baseline Water Quality” sampling requirements. It is our understanding that the two 
years of previously collected Baseline Water Quality sampling data from monitoring wells MW6-18, MW6-
15, MW6-17, MW6-13, and MW6-14 were not presented or discussed at that meeting, and that USEPA and 
the LARQWCB determined that decisions regarding reinjection will instead be based on data collected from 
piezometers P-1U, P-1UM, P-1UL, and P-1L and monitoring wells MW8-1A through W8-1D and MW8-2A 
through MW8-2D and extraction wells S-05, S-06, S-07, S-09, S-10 and S-11.  Therefore, Baseline Water 
Quality sampling at MW6-18, MW6-15, MW6-17, MW6-13, and MW6-14 has been discontinued and is not 
proposed in the Work Plan.   
 
Due to information and USEPA requests received subsequent to the work plan submittal, Baseline Water 
Quality sampling at piezometers P-1U, P-1UM, P-1UL, and P-1L,  monitoring wells MW8-1A through W8-1D 
and MW8-2A through MW8-2D and the extraction well network is proposed in the revised Work Plan. 
 
The Objectives section will be modified in the revised Work Plan to list the monitoring wells to be sampled 
under each objective as requested.   
 
The recently identified “Baseline” sampling requirements will be added to the revised Work Plan; per 
agreement with the USEPA.  
 
Rationale for inclusion or exclusion of Baseline Water Quality sampling at specific wells will be provided as 
discussed in response to General Comment 4. 
 
EPA Response (March 20, 2014): 
 
In response to EPA’s comment about whether the groundwater sampling in support of the Revised 
Baseline Sampling Work Plan is included in the Revised Work Plan, UTC has added the sampling of 
Shallow Zone extraction wells S-05, S-06, S-07, S-09, S-10 and S-11 to Table 1 (Request for Analysis); 
however, the list of analytes for these extraction wells and monitoring wells MW8-1A through MW8-1D, 
MW8-2A through MW8-2D, and MW8-3A through MW8-3D does not include the full list of analyses stated 
in the Revised Baseline Sampling Work Plan Puente Valley Operable Unit Shallow Zone North of Puente 
Creek Interim Remedial Design/Remedial Action Los Angeles County, California (Tetra Tech, 11 Dec 
2013). Specifically, Table 1 does not include the analyses for Dioxins and furans, methane, dissolved 
carbon dioxide, iron, COD, BOD, PCBs, Fumigants, Ammonia, orthophosphate, Endothall, Glyphosate, 
Chlorinated Herbicides, Carbamates, Parquat and Diquat, Gross Alpha/Gross Beta, cyanide, Ra-228, Ra-
226, Tritium, Sr-90, Total Uranium, SVOCs. Please confirm that these compounds did not exceed 
regulatory levels in the samples from wells within the aquifer zone targeted for extraction. 
 
UTC/Carrier Response (March 27, 2014): 
 
Table 1, December 2013 and January 2014 Baseline Water Quality Sampling Results has been added to the 
Revised Work Plan.  Table 1 presents the analytical results for the full list of analyses stated in the Revised 
Baseline Sampling Work Plan Puente Valley Operable Unit Shallow Zone North of Puente Creek Interim 
Remedial Design/Remedial Action Los Angeles County, California (Tetra Tech, 11 Dec 2013), and 
compares these analytical results to regulatory levels.  The following table renumbering is noted: 
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Table Name 
  



Table Number 



3/14/2014  3/27/2014  



December 2013 and January 2014 Baseline Water Quality 
Sampling Results Not Applicable 1 



Hexavalent Chromium Sampling Summary Not Applicable 2 



Request for Analysis Table 1 3 



Sampling Rationale 2 4 



 
 
 
CH2MHill Specific Review Comment 2 (February 27, 2014): 
 
Section 2.1.2, Water Level Measurements, Westbay Multiport Monitoring Wells, Page 3.  Additional detail is 
needed to describe the field procedures for collecting pressure measurements, including the following items: 
 



• Required field equipment (Westbay MOSDAX Sampler) and training for field personnel 
 



• Collection of temperature and pressure readings at the surface prior to and after collection 
of measurements in the well at each sample port 



 



• Use of electric winch to lower sampling probe into each sampling port, locking of probe into 
port 



 



• Collection of temperature and pressure readings inside the Westbay casing 
 



• Activation of sampler shoe and measurement of formation pressure, temperature, and 
pressure (three readings) 



 



• Calculation of depth to water from depth to measurement port, atmospheric pressure, and 
pressure measured in port. 



 



The detailed instructions for measurement of water levels or collection of groundwater samples from the 
Westbay groundwater monitoring wells can be included in the Revised FSP and then referenced in the GW 
Sampling WP for each groundwater sampling event. 



 
UTC/Carrier Response (March 14, 2014): 
 
Tetra Tech acknowledges this comment. 
 
Section 3.3.2 provides additional detail related to water level measurements at Westbay wells. 
 
EPA Response (March 20, 2014): 
 
Comment Addressed. 
 
UTC/Carrier Response (March 27, 2014): 



 
The March 20, 2014 EPA response is acknowledged. 
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CH2MHill Specific Review Comment 3 (February 27, 2014): 
 
Section 2.2.1 Groundwater Sample Collection Methods, Field Parameters Measurements, Page 3, Last 
Paragraph.  Specify the criteria used to evaluate stabilization of field parameters (pH, temperature, electrical 
conductivity, dissolved oxygen, electrical conductivity, oxidation-reduction potential, and turbidity). Per EPA 
guidance, different criteria are used for the stabilization of each individual field parameter, as summarized 
below (Source: Low Stress (low flow) Purging and Sampling Procedure for the Collection of Groundwater 
Samples from Monitoring Wells, USEPA Region I, 19 Jan 2010): 
 



• pH (± 0.1 unit) 
 



• Electrical Conductivity [EC] (3%) 
 



• Oxidation-Reduction Potential [ORP] (± 10 millivolts). 
 



• Dissolved Oxygen [DO] (10% for values greater than 0.5 milligrams per Liter (mg/L); if 
three DO readings are less than 0.5 mg/L, the parameter is considered to have 
stabilized), 



 



• Turbidity (10% for values greater than 5 Nephelometric Turbidity Units (NTUs); if three 
turbidity values are less than 5 NTUs, the parameter is considered to have stabilized), 



 



In-line water quality indicator parameters should be continuously monitored during purging. In general, the 
order of stabilization is pH, temperature, and specific conductance (electrical conductivity), followed by 
oxidation-reduction potential, dissolved oxygen and turbidity. Conductivity, dissolved oxygen (DO) and 
turbidity are commonly the most sensitive parameters to measure the completion of the purging prior to 
sampling (EPA, 1996). Temperature and pH are not particularly sensitive in distinguishing between 
formation water and stagnant casing water; nevertheless, these are important parameters for data 
interpretation purposes and should also be measured. 
 



If the field parameters are measured in groundwater samples from the HydraSleeve sampler or Westbay 
multi-port well sampler, then the dissolved oxygen and oxidation-reduction potential (ORP) should be 
measured immediately, because the readings will change rapidly as oxygen diffuses into the groundwater 
sample exposed to air. 
 
UTC/Carrier Response (March 14, 2014): 
 
Tetra Tech acknowledges this comment.   
 
The requested criteria are provided in Section 3.4.1.4. 
 
EPA Response (March 20, 2014): 
 
Comment Addressed. 
 
UTC/Carrier Response (March 27, 2014): 
 
The March 20, 2014 EPA response is acknowledged. 



 
 
 
CH2MHill Specific Review Comment 4 (February 27, 2014): 
 
Section 2.2.2 Groundwater Sample Collection Methods, Purge and Sample Method, Page 4.  It is assumed 
that a “splitter” (i.e. T-junction of the discharge hose and sampling tubing) will be used for measurement of 











   



j:\utc\pvou\2014\gw monitoring\1st half 2014 work plan\march 27 revision\20140327_rtc.docx                               9                                                      TETRA TECH 
 



field parameters during purging and during collection of water quality samples from the monitoring wells with 
installed 4-inch-diameter submersible pumps in order to reduce the flow rate to a level that can be used with 
the flow-through cell for measurement of field parameters and to collect groundwater samples directly into 
the sample bottles. Specify how the “splitter” will be used during purging of wells with 4-inch-diameter 
submersible pumps in order to reduce the flow rate of pumped groundwater into the flow-through cell. 
Provide a figure showing the field set-up including well with submersible pump, splitter, valve to control flow 
rate through flow-through cell, flow meter, and containment vessel for purge water. If a bucket and stop 
watch are issued to estimate the flow rate, then provide a description of the procedure to accurately 
measure the time to fill a 5-gallon bucket. 
 
UTC/Carrier Response (March 14, 2014): 
 
Tetra Tech acknowledges this comment.   
 
The flow splitter set up and use procedures are discussed in Sections 3.4.2.1 and 3.4.2.2. 
 
EPA Response (March 20, 2014): 
 
The description of sample collection methods has been added to the Revised Work Plan. In Section 3.4.2.2 
[Purge and Sample Method (Portable Pumps), page 13 - 14], the description of the well purging states that 
the submersible pump should be pumped at the initial depth setting for 1.5 well volumes, then the pump is 
raised 10 or 20 feet (to the depth consistent with the previous Baseline Water Quality sampling event) and 
an additional 1.5 well volumes are pumped prior to sample collection. Please explain the basis of this 
procedure. Most commonly, sampling pumps are placed in the center of the well screen and are kept at 
that setting for the duration of the purging and sampling event. Furthermore the temporary stopping of the 
submersible pump may affect the representativeness of the well sample. Stagnant well water is generally 
present above the well screen, so as long as the pumping water level continues to drop during purging, 
stagnant water may be drawn into the pump (although it is diluted greatly by the water drawn in from the 
well screen). Based on that concept, if two pump settings are used for one sampling event, it would make 
more sense to start with a shallower pump setting (to remove stagnant water, then lower the pump to the 
center of the well screen. Either way, stabilization of field parameters is the most effective means to assess 
if the pumped groundwater is representative of the screened aquifer. 
 
UTC/Carrier Response (March 27, 2014):  
 
Section 3.4.2.2: 
 
Although sampling pumps are commonly set at center of the well screen for low flow sampling applications, 
this  is not standard practice for purging well at higher flow rates, e.g the 30 – 60 gallons per minute that 
will be employed for extraction well purging during the Spring (First Half) 2014 groundwater monitoring 
event.  The purpose of setting the portable  pump was at the approximate center of the well screen to 
expedite well purging (i.e., induce pumping of water near the base of the well).  The pump will be  raised to 
approximately 10 feet above the top of the well screen for additional purging and  sample collection from 
the top of the well screen.  The sample will not be collected from the center of the well screen because 
inducing high flow directly adjacent to well screen may result in biased sample results, and/or increased 
turbidity.  Section 3.4.2.2 has been revised to address the new USEPA requirement to perform Baseline 
Water Quality Sampling at extraction wells S02A, S02B, and S03.   
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CH2MHill Specific Review Comment 5 (February 27, 2014): 
 
Section 2.2.3 Groundwater Sample Collection Methods, Low Flow Purge and Sampling Method, Page 4. A 
purge rate of 200 to 500 milliliters per minute (ml/min) corresponds to 0.053 to 0.13 gallons per minute 
(gpm), not 0.1 to 0.13 gpm as stated in the text.  Please state that the flow-through cell will be disconnected 
or bypassed during collection of the groundwater samples. Attach a copy of EPA/540/S- 95/504 (April 
1996) to the Draft GW SAP for easy reference by field staff. 
 
UTC/Carrier Response (March 14, 2014): 
 
Tetra Tech acknowledges this comment.   
 
Section 3.4.2.3 notes that 200 to 500 ml corresponds to 0.053 to 0.13 gpm. 
 
Bypass procedures are presented in Section 3.4.2.3. 
 
A copy of EPA/540/S-95/ 504 (April 1996) is attached as Appendix F 
 
EPA Response (March 20, 2014): 
 
Comment Addressed. 
 
UTC/Carrier Response (March 27, 2014): 
 
The March 20, 2014 EPA response is acknowledged. 



 
 
 
CH2MHill Specific Review Comment 6 (February 27, 2014): 
 
Section 2.2.4 Groundwater Sample Collection Methods, Westbay Method, Page 4. A more detailed 
description of the field procedures for collection of samples from Westbay wells is needed. See Specific 
Comment No. 3 for suggested level of detail. 
 
UTC/Carrier Response (March 14, 2014): 
 
Tetra Tech acknowledges this comment.   
 
A more detailed description is provided is Section 3.4.2.4 Westbay Sampling field procedures. 
 
EPA Response (March 20, 2014): 
 
Comment Addressed. 
 
UTC/Carrier Response (March 27, 2014): 
 
The March 20, 2014 EPA response is acknowledged. 
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CH2MHill Specific Review Comment 7 (February 27, 2014): 
 
Section 2.2.5 Groundwater Sample Collection Methods, HydraSleeve Method, Page 5. Please describe the 
procedure for transfer of the groundwater sample from the HydraSleeve sampler to the sample bottles. 
State what kind of “rope” is used to hang the HydraSleeve samples in the monitoring wells and how the 
HydraSleeve sampler is positioned accurately within the monitoring well screen. State what size 
HydraSleeve sampler is used in each monitoring well. Please attach a copy of the HydraSleeve Field 
Manual and Standard Operating Procedures (SOPs) to the Draft GW Sampling WP or Revised FSP for 
easy reference by field staff. 



   
UTC/Carrier Response (March 14, 2014): 
 
Tetra Tech acknowledges this comment.   
 
The rope specifications and water transfer procedures are described in Section 3.4.2.5. 
 
EPA Response (March 20, 2014): 
 
Comment Addressed. The HydraSleeve Field Manual and Standard Operating Procedures (SOPs) should 
be added to the Revised FSP. 
 
UTC/Carrier Response (March 27, 2014): 
 
The HydraSleeve Field Manual and Standard Operating Procedures will be appended to the upcoming 
FSP. 



 
 
 
CH2MHill Specific Review Comment 8 (February 27, 2014): 
 
Section 2.2.5 Groundwater Sample Collection Methods, HydraSleeve Method, Filtration of Metals and 
Perchlorate Samples, Page 5. Groundwater samples for metals analysis are required to be filtered in the 
field.  Groundwater samples from HydraSleeve samplers can potentially contain a significant amount of 
suspended sediment that is sometimes scraped off the side of the well casing/screen during recovery of the 
sampler from the monitoring well; therefore, filtration of the metals sample is important. The groundwater 
sample for (dissolved) metals analysis should be filtered in the field by: 
 



1. collecting the necessary volume (minimum 250 milliliters [ml]) of groundwater from the 
HydraSleeve sampler into a new disposable beaker or other appropriate container, 
 



2. filling a large capacity syringe with the groundwater by pulling back the plunger while the 
syringe tip is submerged in the water, 
 



3. placing a disposable 0.45-micron filter onto the tip of the syringe, and 
 



4. pushing the plunger down while directing the flow on filtered groundwater into the preserved 
bottle for the metals analysis. 



 
More than one syringe-full of groundwater may be needed to fill the 250-ml sample bottle for dissolved 
metals analysis (depending on the size of syringe; obtain the large capacity syringe for the field filtration, if 
possible). A similar procedure can be used for the sterile field filtration of the sample for the perchlorate 
analysis; however, the perchlorate sample filtration should use a sterile 0.2-micron filter per USEPA Method 
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331 before filling the laboratory-supplied sterile and preserved bottle. 
 
 
UTC/Carrier Response (March 14, 2014): 
 
Tetra Tech acknowledges this comment.   
 
Groundwater samples will not be sampled for dissolved metals (Table 2) Waste Characterization samples 
will be collected and analyzed for total metals. These samples will not be filtered. 
 
EPA Response (March 20, 2014): 
 
In response to this comment, UTC responded that  
 
“Groundwater samples will not be sampled for dissolved metals (Table 2). Waste Characterization samples 
will be collected and analyzed for total metals. These samples will not be filtered.”  
 
According to the Revised Baseline Sampling Work Plan Puente Valley Operable Unit Shallow Zone North 
of Puente Creek Interim Remedial Design/Remedial Action Los Angeles County, California (Tetra Tech, 11 
Dec 2013), metals analyses are required for extraction wells S-05, S-06, S-07, S-09, S-10 and S-11, and 
monitoring wells MW8-1A through MW8-1D, MW8-2A through MW8-2D, MW8-3A through MW8-3D, P1-U, 
P1-UM, P1-LM, and P1-L. 
 
UTC/Carrier Response (March 27, 2014): 
 
Tetra Tech concurs that according to the Revised Baseline Sampling Work Plan Puente Valley Operable 
Unit Shallow Zone North of Puente Creek Interim Remedial Design/Remedial Action Los Angeles County, 
California (Tetra Tech, 11 Dec 2013), metals analyses are required for extraction wells S-05, S-06, S-07, 
S-09, S-10 and S-11, and monitoring wells MW8-1A through MW8-1D, MW8-2A through MW8-2D, MW8-
3A through MW8-3D, P1-U, P1-UM, P1-LM, and P1-L.  It is noted that the work described in the Revised 
Baseline Sampling Work Plan Puente Valley Operable Unit Shallow Zone North of Puente Creek Interim 
Remedial Design/Remedial Action Los Angeles County, California (Tetra Tech, 11 Dec 2013) was 
performed in December 2013 and January 2014, and that groundwater samples collected from wells S-05, 
S-06, S-07, S-09, S-10 and S-11, and monitoring wells MW8-1A through MW8-1D, MW8-2A through MW8-
2D, MW8-3A through MW8-3D, P1-U, P1-UM, P1-LM, and P1-L were analyzed for metals per the 
aforementioned work plan.  As shown in Table 3, these metals did not exceed regulatory levels and 
consistent with EPA’s specific comment 1 and Tetra Tech’s associated response, Tetra Tech proposed 
NOT to sample for analytes that did not exceed regulatory levels.   
 
It is noted that subsequent to EPA’s first set of comments (February 27, 2014) on this work plan and 
subsequent to Tetra Tech’s submittal of the Revised Work Plan and associated response to comments 
(March 14, 2014), EPA imposed a new requirement (see New EPA Comments below) to sample SZ 
extraction wells S02A, S02B, and S03 for the “whole suite of baseline parameters”  Accordingly SZ 
extraction wells S02A, S02B, and S03 will be sampled for dissolved metals by the purge-and-sample 
method (not by Hydra Sleeve as implied in EPA’s comment).   



 
 
 
CH2MHill Specific Review Comment 9 (February 27, 2014): 
 
Section 2.0 QUALITY ASSURANCE AND QUALITY CONTROL, Equipment Blanks. This section should be 
Section 3.0, not 2.0. Please add a discussion of equipment (decontamination) blanks (also referred to as 
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rinseate blanks) to this section, including a discussion of the required frequency of collection and 
procedures for collection of equipment blanks. Equipment blanks are collected at wells where non- 
dedicated equipment is used (e.g. temporarily installed pumps, re-useable bailers, syringes, and tubing). 
Equipment that falls into this category for the SZ-North groundwater sampling event includes the sample 
containers used to collect groundwater samples from Westbay multi-port wells, the containers and 
syringes for filtration dissolved metals and perchlorate samples, temporary use of the Redi-Flo2 
submersible pumps for low-flow sampling, and the flexible tubing used with the Redi-Flo2 pumps . Per EPA 
guidance, equipment blanks should be collected at the rate of one equipment blank per 20 samples 
collected in a day. If less than 20 samples are collected in a day, then one rinseate or equipment blank will 
be collected per day.  The blank is prepared in the field by pouring Type II laboratory-supplied “clean” water 
through the sampling equipment and into the appropriate sample containers after equipment 
decontamination. 
 
UTC/Carrier Response (March 14, 2014): 
 
Tetra Tech acknowledges this comment.   
 
Equipment blank procedures are discussed in Section 4.1 and associated subsections. 
 
EPA Response (March 20, 2014): 
 
Comment Addressed. 
 
UTC/Carrier Response (March 27, 2014): 
 
The March 20, 2014 EPA response is acknowledged. 



 
 
 
CH2MHill Specific Review Comment 10 (February 27, 2014): 



 
Section 3.0 MANAGEMENT OF INVESTIGATION-DERIVED WASTE. This section should be Section 4.0, 
not 3.0. In addition to the analyses listed in Section 3, the wastewater sample collected should also be 
measured for pH by lab analysis. 
 
UTC/Carrier Response (March 14, 2014): 
 
Tetra Tech acknowledges this comment. 
 
Investigation Derived Waste is discussed in Section 5.0. 
 
EPA Response (March 20, 2014): 
 
Comment Addressed. 
 
UTC/Carrier Response (March 27, 2014): 
 
The March 20, 2014 EPA response is acknowledged. 
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CH2MHill Specific Review Comment 11 (February 27, 2014): 
 
Section 4.0 REPORTING. This section should be Section 5.0, not 4.0. Please clarify that the Groundwater 
Monitoring and Sampling Report described in this section corresponds to a “Basic Groundwater Monitoring 
Report” versus a “Comprehensive Groundwater Monitoring Report”, as described in the information 
provided in an email dated April 12, 2013, from Ray Chavira/USEPA to Scott Parsons/Tetra Tech, Subject: 



EPA Draft Template for PVOU SZ North Groundwater Monitoring Reports. Please clarify in the 5th and 6th 



bullets that the summary tables of groundwater level data and groundwater quality data will compile the 
historical and most recent water quality analysis for each parameter for each well. In addition to the bullets 
shown in this section, the groundwater monitoring report should also include key conclusions and 
recommendations for the next sampling event. 
 
UTC/Carrier Response (March 14, 2014): 
 
Tetra Tech acknowledges this comment. 
 
Reporting is discussed in Section 6.0. 
 
The revised Work Plan has been modified to specify that Tetra Tech will prepare a “Basic Comprehensive 
Groundwater Monitoring Report as described in the information provided in an email dated April 12, 2013, 
from Ray Chavira/USEPA to Scott Parsons/Tetra Tech, Subject: EPA Draft Template for PVOU SZ North.  
The revised Work Plan also includes a detailed outline for the “Basic Comprehensive Groundwater 
Monitoring Report “. 
 
EPA Response (March 20, 2014): 
 
The content components listed below (and originally included in the Draft Work Plan) should also be 
included in the Basic Groundwater Monitoring Report.  
 



 Well location map  



 Request for Analysis Table  



 Copies of water sampling field forms 



 Analytical reports and chain-of-custody reports W 



 Data validation memos W 



 Waste disposal documentation  
 
UTC/Carrier Response (March 27, 2014): 
 
It is noted that this comment was addressed.  As requested Tetra Tech confirmed that Groundwater 
Monitoring and Sampling Report described in this section corresponds to a “Basic Groundwater Monitoring 
Report” versus a “Comprehensive Groundwater Monitoring Report”, as described in the information 
provided in an email dated April 12, 2013, from Ray Chavira/USEPA to Scott Parsons/Tetra Tech, Subject: 
EPA Draft Template for PVOU SZ North Groundwater Monitoring Reports. The content components listed 
in the revised work plan are copied verbatim from the document entitled Proposed Content for PVOU 
Groundwater Monitoring ReportsApril 12, 2013 email from Ray Chavira/USEPA to Scott Parsons/Tetra 
Tech.   Page 26 has been revised per EPA’s specific comment 11. 
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CH2MHill Specific Review Comment 12 (February 27, 2014): 
 
Table 1, Proposed Sampling Program, Groundwater Monitoring, First Half 2014, Puente Valley Operable 
Unit Shallow Zone. 
 



• Laboratory: Please list which laboratory is used for each analysis, or if one lab performs all 
analyses, the laboratory can be identified in the Sampling Work Plan text. 
 



• VOCs: Clarify in the text whether all sample bottles are provided by the laboratory with the 
applicable preservatives or whether the pH has to be checked to verify that it is less than pH 2.0. A 
separate section of the Sampling Work Plan titled “Sample Analysis” could provide this information. 
 



• Method 8270D: Given that EPA 8270D is a comprehensive analytical method for semi-volatile 
organics (SVOCs), and only 1,4-dioxane is listed on Table 1, please clarify whether all SVOCs are 
analyzed and reported to Tetra Tech, or whether only 1,4-dioxane is reported, and if so, whether 
selective ion monitoring (SIM) is used with this method. If so, please list the method as EPA 8270D-
SIM. If all SVOCs are reported, then all analytes should be reported to EPA in the semi- annual 
groundwater monitoring reports. 
 



• Perchlorate: The field method for sterile filtration of the groundwater sample for perchlorate analysis 
must be provided or referenced in another document. 
 



• CAM 17 Metals: State that metals samples should be field filtered with a disposable 0.45-micron 
cartridge filter.  The analytes should be listed as “CAM 17 Metals, Dissolved” not “CAM 17 Metals, 
Total.” 
 



• Hexavalent Chromium and 1,2,3-TCP:  Hexavalent chromium and 1,2,3-trichloropropane (1,2,3- 
TCP) are not included in the First Half 2014 SZ-North sampling event. Hexavalent chromium and 
1,2,3-TCP were included in the analysis of many of the SZ-North monitoring wells in the Second Half 
of 2012 and First Half 2013 sampling events; however, these data were not compiled or summarized 
in the 2013 Annual Groundwater Monitoring Report, PVOU SZ-North (Tetra Tech, 30 Dec 2013). 
Based on the results of the December 2013 baseline sampling, add hexavalent chromium to the 
First Half 2014 SZ-North sampling event. Please provide the rationale why additional sampling for 
1,2,3-TCP is not needed. 
 



• Equipment (Rinseate) Blanks. Equipment blanks should be listed in Table 1 as described in specific 



comment No. 9. 
 



• Wells: Monitoring well LCW-08 (MW-17D) is listed twice in Table 1 (the first entry on both pages 1 
and 2 of Table 1). 
 



• Schedule: Please transfer the scheduled sampling days or weeks from the Preliminary Draft 
Schedule (Appendix B) to the Request for Analysis table (Table 1) for easy reference. 



 
UTC/Carrier Response (March 14, 2014): 
 
Tetra Tech acknowledges this comment. 
 
Table 1 lists the laboratories that will be utilized. 
 
Procedures related to preservatives are discussed in Section 3.5. 
 
EPA Response (March 20, 2014): 
 
Comments above have been addressed. Many of the wells listed in Table 1 are not shown to be field 
measured for Oxidation-Reduction Potential (ORP), Dissolved Oxygen (DO), or Electrical Conductivity 
(EC). ORP and/or DO, pH, temperature, and EC should be measured at all wells as part of the well purging 
field parameters unless there is insufficient volume (e.g. when used HydraSleeve samplers or West Bay 
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multi-port samplers). 
 
UTC/Carrier Response (March 27, 2014): 
 
Table 3 and 4 have been revised to indicate that all monitoring wells will be field measured of oxidation-
reduction potential (ORP), dissolved oxygen (DO), and electrical conductivity (EC). The following table 
renumbering is noted: 
 



Table Name Table Number 



  
3/14/2014 
Revision 



3/27/2014 
Revision 



December 2013 and January 2014 Baseline Water Quality 
Sampling Results Not Applicable 1 



Hexavalent Chromium Sampling Summary Not Applicable 2 



Request for Analysis Table 1 3 



Sampling Rationale 2 4 



 



 
 
 
 
CH2MHill Specific Review Comment 13 (February 27, 2014): 
 
Analytes and Reporting Limits. Tables showing the full list of analytes and reporting limits for each analysis 
should be included in the Sampling Work Plan or provided in another document (usually the QAPP), which 
is then referenced in the Sampling Work Plan.  The QAPP provides the applicable regulatory limits, lowest 
applicable regulatory limit and method reporting limit to demonstrate that the chosen analytical method has 
a sufficiently low report limit to confirm compliance with regulatory limits. 
 
UTC/Carrier Response (March 14, 2014): 
 
Tetra Tech acknowledges this comment.   
Tetra Tech requests clarification as who to address the question concerning regulatory limits associated 
with the anticipated reinjection of PVOU SZ treated groundwater, as these values have not been 
determined yet. 
 
Appendix J provides the analytes and reporting limits.  This information will be tabulated in the forthcoming 
updated QAPP. 
 
EPA Response (March 20, 2014): 
 
Comment Addressed. 
 
UTC/Carrier Response (March 27, 2014): 
 
The March 20, 2014 EPA response is acknowledged. 
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CH2MHill Specific Review Comment 14 (February 27, 2014): 
 
Section 2.  Quality Assurance and Quality Control, page 6, first paragraph.  A more detailed description of 
the required data validation is needed. The following text is suggested as a replacement for the description 
of data validation in the Draft GW Sampling WP: 
 



Ten percent of the data will be validated in accordance with laboratory-specific limits, the USEPA Contract 
Laboratory Program National Functional Guidelines for Inorganic Superfund Data Review 540-R-10-011 
(USEPA, 2010), and/or USEPA Contract Laboratory Program National Functional Guidelines for Superfund 
Organic Methods Data Review 540-R-10-011 (USEPA, 2008), whichever are applicable. The selection of 
the data for full validation will be made on data packages with the widest range of analyses and most 
comprehensive field QC samples after the preliminary laboratory data have been received and reviewed. A 
data package with at least one duplicate sample will be submitted for full validation. A lower level QA/QC 
review will be performed on all data. Such a review will include an assessment of holding time compliance, 
surrogate recoveries, calibration, tuning internal standards, interference checks, laboratory control samples 
and laboratory control duplicates, percent recovery, relative percent differences, and matrix spike/matrix 
spike duplicates, as applicable for each analyses. Also included will be a review of field quality assurance 
samples such as duplicates, trip, and equipment rinseate samples. All data review and data validation will 
use the same validation flags to provide a comprehensive data set of known quality for monitoring 
parameters. 
 
UTC/Carrier Response (March 14, 2014): 
 
Tetra Tech acknowledges this comment.   
 
The following detailed description of the data validation has been inserted in the revised Work Plan: 
 
Ten percent of the data will be validated in accordance with laboratory-specific limits, the USEPA Contract 
Laboratory Program National Functional Guidelines for Inorganic Superfund Data Review 540-R-10-011 
(USEPA, 2010), and/or USEPA Contract Laboratory Program National Functional Guidelines for Superfund 
Organic Methods Data Review 540-R-10-011 (USEPA, 2008), whichever are applicable. The selection of 
the data for full validation will be made on data packages with the widest range of analyses and most 
comprehensive field QC samples after the preliminary laboratory data have been received and reviewed. A 
data package with at least one duplicate sample will be submitted for full validation. A lower level QA/QC 
review will be performed on all data. Such a review will include an assessment of holding time compliance, 
surrogate recoveries, calibration, tuning internal standards, interference checks, laboratory control samples 
and laboratory control duplicates, percent recovery, relative percent differences, and matrix spike/matrix 
spike duplicates, as applicable for each analyses. Also included will be a review of field quality assurance 
samples such as duplicates, trip, and equipment rinseate samples. All data review and data validation will 
use the same validation flags to provide a comprehensive data set of known quality for monitoring 
parameters. 
 
EPA Response (March 20, 2014): 
 
Comment Addressed. 
 
UTC/Carrier Response (March 27, 2014): 
 
The March 20, 2014 EPA response is acknowledged. 
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EPA New Comment 1 (March 20, 2014): 
 
Sampling of Additional SZ Extraction Wells. SZ extraction wells S02A, S02B, and S03 should be sampled 
and analyzed for the whole suite of baseline assessment parameters.  
 
UTC/Carrier Response (March 27, 2014): 
 
Tetra Tech will sample and analyze the SZ extraction wells S02A, S02B, and S03 for the whole suite of 
baseline assessment parameters during the next sampling event. Appendix I, Tables 3 and 4,  Section 2.0, 
3.4.2.2, 3.5 and 4.1 have been revised to address this new requirement. The following table renumbering is 
noted: 
 



Table Name Table Number 



  
3/14/2014 
Revision 



3/27/2014 
Revision 



December 2013 and January 2014 Baseline Water Quality 
Sampling Results Not Applicable 1 



Hexavalent Chromium Sampling Summary Not Applicable 2 



Request for Analysis Table 1 3 



Sampling Rationale 2 4 



 



 
 
 
EPA New Comment 2 (March 20, 2014): 
 
Confirmation Sampling for Hexavalent Chromium. A second round of hexavalent chromium sampling and 
analysis is needed to better assess the first round of baseline sampling results. Please confirm that all SZ-
North monitoring wells have been sampled twice for hexavalent chromium within the past two years and 
that all detections have been confirmed with a second analysis. Based on the results of the first round of 
hexavalent chromium sampling, EPA may add hexavalent chromium as a contaminant of concern (COC) to 
the interim remedy.  
 
UTC/Carrier Response (March 27, 2014): 
 
Table 2 summarizing the history of sampling for hexavalent chromium in the PVOU SZ North of Puente 
Creek in the last two years has been added to the revised work plan.  Tables 3 and 4, and Section 2.0 
have been revised to address this new requirement. The following table renumbering is noted: 
 



Table Name 
  



Table Number 



3/14/2014  3/27/2014  



December 2013 and January 2014 Baseline Water Quality 
Sampling Results Not Applicable 1 



Hexavalent Chromium Sampling Summary Not Applicable 2 



Request for Analysis Table 1 3 



Sampling Rationale 2 4 
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If you have any questions or require additional information please do not hesitate to call the undersigned at 
(949) 809-5222. 
 
Sincerely, 
Tetra Tech  
 
 
 
Scott Parsons 
Principal Engineer  
 
cc: Bradley Barquest, United Technologies Corporation (e-mail) 
 Tom Perina, CH2MHill (e-mail and 1 hard copy) 
 John Dolegowski/Kerang Sun, CH2M Hill (e-mail and 1 hard copy) 
 





http://www.epa.gov/superfund/remedytech/tsp/download/lwflw2a.pdf


http://www.epa.gov/Region9/qa/pdfs/finalsopls1217.pdf










From: Parsons, Scott
To: Chavira, Raymond
Cc: Pulido, Emma
Subject: Stakeholders20140318.pptx
Date: Wednesday, March 19, 2014 9:19:56 AM
Attachments: Stakeholders20140318.pptx


Ray,
 
Please find attached the PVOU Shallow Zone North of Puente Creek presentation from yesterday’s
 Stakeholders’ Meeting.



mailto:Scott.Parsons@tetratech.com

mailto:Chavira.Raymond@epa.gov

mailto:Emma.Pulido@tetratech.com



Stakeholders Meeting
PVOU Shallow Zone North of Puente Creek
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Agenda


Current and Completed Activities


Six Month Look Ahead


Stakeholder Action Items
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Current and Completed Work


Submitted Baseline Water Quality Sampling Work Plan


Performed Baseline Water Quality Sampling


Submitted Comprehensive Groundwater Monitoring Report


Submitted Well Completion Report for MW8-1, MW8-2 and MW8-3


Submitted Groundwater Monitoring Work Plan (First Half 2014)


Responded to USEPA Comments and Submitted Revised Groundwater Monitoring Work Plan(First Half 2014)


Preliminary Statistical Evaluation of Baseline Water Quality Data- First Round
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Comprehensive Groundwater Monitoring



Monitored/Sampled 70 Monitoring Wells


Mouth of the Valley 


PVOU East Plume 


PVOU Middle Plume


PVOU West Plume


PVOU Westernmost Plume


Mid-Valley Monitoring


Completed Second Year of General Baseline Water Quality Sampling-(Monitoring Wells Only)


32 Analytical Methods/ 205 Analytes
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Comprehensive Groundwater Monitoring
Mouth of the Valley


Monitored/Sampled 48 Wells


VOCs


1,4-dioxane


22 VOCs Detected- (5> Performance Criteria)


PCE: ND – 124 ug/L


TCE: ND – 192 ug/L


1,4-Dioxane ND – 25 ug/L


1,1-DCE: ND – 493 ug/L


1,1-DCA: ND – 338 ug/L


Perchlorate: ND – 11 ug/L
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Comprehensive Groundwater Monitoring
Summary of COC Detections


			Analyte			Number of
Locations with
Detects
(µg/L)			Percent of Wells with Detections			Range of Reporting Limits of NonDetects
(µg/L)			Range of
Detected
Concentrations			Location of
Maximum
Detect			Screening
Level
(µg/L)			Number of Locations >Screening Level			Percent of Wells Exceeding the Listed Screening Level			Screening Level
Source


			1,1,2-Trichloroethane			1			1.7			0.50 to 5.00			0.99			SW-02			3			0			0			Federal MCLG


			1,2,3-Trichloropropane			2			3.3			0.005			0.0069 to 0.019			MW6-16			-			-			-			-


			1,1-Dichloroethane			36			60.0			0.50			0.21 J to 338			OP-MW-1			5			5			6.7			CA Primary MCL


			1,1-Dichloroethene			48			80.0			0.50			0.29 J to 493			OP-MW-1			6			17			26.7			CA Primary MCL


			1,2-Dichloroethane			4			6.7			0.50 to 5.0			0.26 J to 0.92			MW-06			0.5			2			3.3			CA Primary MCL


			1,4-Dioxane (p-dioxane)			41			68.3			0.47 to 0.61			0.12 J to 24.9			MW6-13			3			8			11.7			CA Department of Health Services State notification


			Chloromethane			9			15.0			0.50 to 5.0			0.32 J to 0.71			VCW-06			-			-			-			-


			Chloroethane			2			3.3			0.50 to 5.0			0.33 J to 0.49 J			VCW-03			100			0			0			Note 1


			Carbon disulfide			3			5.0			1.0 to 10			0.22 J to 1.8			VCW-07			-			-			-			-


			Carbon tetrachloride			4			6.7			0.50 to 5.0			0.31J to 1.6			MW6-62			0.5			3			3.3			CA Primary MCL


			Chloroform			24			40.0			1.0 to 10			0.22 J to 1.1			P-1LM			100			0			0			Federal MCL


			cis-1,2-Dichloroethene			36			60.0			0.50 to 5.0			0.24 J to 16.7			MW-01B			6			8			10.0			CA Primary MCL


			1,1,2-Trichloro-1,2,2-trifuoroethane (Freon-113)			15			25.0			10 to 100			0.25 J to 1.8 J			LCW-04			1,200			0			0			CA/USEPA Primary MCL


			Dichlorodifluoromethane (Freon-12)			4			6.7			0.50 to 50			0.25 J to 0.73			LCW-05			-			-			-			-


			Perchlorate			13			21.7			0.10			0.62 to 11			MW6-62			6			4			3.3			Table F of the General Permit has 4 µg/l for perchlorate


			Methyl tert-butyl ether			6			10.0			1.0 to 10			0.29 J to 42.7			VCW-06			5			2			3.3			Note 1


			Toluene			1			1.7			1.0 to 10			0.21 J			P1-U			150			0			0			CA/USEPA Primary MCL


			Tetrachloroethene			47			78.3			0.50 to 5.0			0.32 J to 124			MW-01B			5			37			55.0			Federal MCL


			trans-1,2-Dichloroethene			6			10.0			0.50 to 5.0			0.26 J to 0.81			MW-01B			10			0			0			CA Primary MCL


			Trichloroethene			48			80.0			0.50 to 5.0			0.22 J to 192			MW6-13			5			28			45.0			Federal MCL


			Trichlorofluoromethane (Freon-11)			17			28.3			5.0 to 50			0.21 J to 2.8 J			VCW-02			150			0			0			CA Primary MCL


			Vinyl chloride			3			5.0			0.50 to 5.0			0.21 J to 4.8 J			OP-MW-1			0.5			1			1.7			CA Primary MCL


			Acetone			6			10.0			20 to 200			4.1J to 4.6J			VCW-07			700			0			0			Note 1


			Notes:			 			 			 			 			 			 			 			 			 


			J = Estimated value																											


			µg/L = micrograms per Liter																											


			NE = Not Established																											


			NA = Not Applicable																											


			- = indicates "no MCL has been established or proposed"																											


			 Note 1 = Table F, Effluent Limitations from State of California Regional Water Quality Control Board, Los Angeles Region, Waste Discharge Requirements for Discharge of Treated Groundwater from Investigation and/or Cleanup of Volatile Organic Compound Contaminated Sites to Sutface Water in Coastal Watersheds of Los Angeles and Ventura Counties, (General Permit No. CAG9I4001). All values, except perchlorate and NDMA, are taken from Table F of the General Permit, Table F of the General Permit has 4 ug/L for perchlorate and 0.00069 for NDMA.																								 			





6




















Comprehensive Groundwater Monitoring
PCE Isoconcentration Contours
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Comprehensive Groundwater Monitoring
TCE Isoconcentration Contours
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Comprehensive Groundwater Monitoring
1,1-DCE Isoconcentration Contours
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Comprehensive Groundwater Monitoring
1,4-Dioxane Isoconcentration Contours
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PCE Trend Analysis





Increasing Trend 4/47 Wells


0 Wells > Performance Criteria


4 Wells < Performance Criteria
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TCE Trend Analysis





Increasing Trend 2/47 Wells


1 Well > Performance Criteria


1 Well < Performance Criteria
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1,1-DCE Trend Analysis





Increasing Trend 4/47 Wells


0 Well > Performance Criteria


4 Well < Performance Criteria
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1,4 Dioxane Trend Analysis


Increasing Trend 2/47 Wells


0 Well > Performance Criteria


2 Well < Performance Criteria




















Comprehensive Groundwater Monitoring
Wells MW-01B And SW-04
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Comprehensive Groundwater Monitoring
Conclusions


Trend Analyses Show that Overall the PVOU Plumes North of Puente Creek are Stable/Declining


Increase in PCE Concentrations at MW-01B are Within the Range of  Historical Fluctuations, But Will Be Monitored Closely


Increase in PCE Concentrations at SW-04 are Within the Range of  Historical Fluctuations, But Will Be Monitored Closely


The PVOU SZ North of Puente Creek Interim Remedy Will Address the Increasing Concentrations at MW 6-18
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General Baseline Water Quality Sampling


Monitored/Sampled 5 Monitoring Wells


30 Analytical Methods


202 Analytes


Two Years of Data
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Focused Baseline Water Quality Sampling


22 Wells Sampled (MWs/Extraction Wells)


32 Analytical Methods


205 Analytes


Extraction Zone wells


Injection Zone
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Baseline Water Quality Sampling
Analytical Methods Analytes


Method USEPA 300 for Fluoride, Chloride, Nitrate, Nitrite and Sulfate (5)


Method SM 18 4500 PE for Orthophosphate (1)


Method USEPA 548.1 for Endothall (1)


Method USEPA 547 for Glyphosate (1)


Method USEPA 515.3 for Chlorinated Herbicides (14)


Method USEPA 531.1 for Carbamates and Urea Pesticides (10)


Method USEPA 549.2 for Diquat and Paraquat (2)


Method SM 18 4500CN E for Cyanide (1)


Method USEPA 900 for Gross Alpha and Gross Beta (2)


Method USEPA 904.0 for Ra 228 (1)


Method USEPA 903.1 for Ra 226 (1)


Method USEPA 906.0 for H-3 (1)


Method USEPA for Sr-90 (1)


Method ASTMD 5174 for Total Uranium (1)


Method USEPA 525.2 for Semivolatile Organic Compounds (24)


Method USEPA 524.2 for Volatile Organic Compounds (69)


Method 8270D for 1,4-Dioxane (1)


Method USEPA 331 for Perchlorate (1)


Method USEPA 218.6 for Chromium VI (1)


Method USEPA 6010B/7470A for Dissolved Metals (17)


Method USEPA 8015 for Total Extractable Petroleum Hydrocarbons (4)


Method USEPA 8290 for Dioxins and Furans (1)


Method RSK 175 for Methane and Dissolved Carbon Dioxide (2)


Method USEPA 200.8 for Boron and Iron (2)


Method HACH 8000 for Chemical Oxygen Demand (1)


Method SM 5210B for Biological Oxygen Demand (1)


Method USEPA 508 for PCBs (32)


Method USEPA 504.1 for Fumigants (2)


Method SM 18 2540C for Total Dissolved Solids (1)


Method SM 18 4500NH3F/G for Ammonia (1)
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Field Preparations
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Preparing for Focused Baseline Sampling.  >1,000 Sample Containers Used For Sampling Event.




















Statistical Analysis Objectives


1. Will the Receiving Waters be Degraded by Reinjection from the PVOU SZ Eastern Plume?


2. Should the Depth of the Injection Zone Include the “D” Interval?


3. Assess the Effects of Reinjecting Water Extracted from S-5, S-6, S-7, S-9, S-10, and S-11 into the Injection Zone (With and Without “D” Interval).


4. Assess the Effects of Reinjecting Water Extracted from S-5, S-6, and S-7 into the Injection Zone (With and Without “D” Interval).
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Statistical Method and Approach


Compared Data to MCLs/BPOs and Identified Chemicals with One or More Exceedances 


Nitrogen 


Sulfate


TDS


Perchlorate


1,1-DCA


1,1-DCE


1,2-DCA


Cis 1,2-DCE


PCE


TCE


Hexavalent Chromium (proposed MCL)
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Statistical Method and Approach


Eliminated Chemicals < MCLs from Further Statistical Evaluation


Eliminated Chemicals that will be Treated from Further Statistical Evaluation


Perchlorate


1,1-DCA


1,1-DCE


1,2-DCA


Cis 1,2-DCE


PCE


TCE
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Data Summary


Boron  0/25 > 500 ug/L


Carbon Dioxide 25/25 > ND, there are no regulatory limits


Chloride 0/25 > 100 mg/L


Fluoride 0/25 > 2 mg/L


Iron 8/25 > ND, there are no regulatory limits


Nitrate 19/25 > 10 mg/L


Orthophosphate 24/25 > ND, there are no regulatory limits


Selenium 0/25 > 0.05 mg/L


Sulfate 18/25 > 100 mg/L


TDS 19/25 > 600 mg/L


Hexavalent Chromium 3/25 => 10 ug/L (All in Reinjection Zone)
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Statistical Method and Approach
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Preliminary Statistical Evaluation of the Following Constituents:


Boron 


Carbon dioxide


Chloride


Hexavalent Chromium


Fluoride


Iron


Nitrate


Orthophosphate


Selenium


Sulfate


TDS























Preliminary Statistical Analyses Using the 2-Sample T-Test when the Data were Normally Distributed


If the Data Were Not Normally Distributed, or had “Approximate Normal” Distribution, the Wilcoxon-Mann-Whitney Test was Used to Test the Hypothesis


If >40% of the Data Results were “ND”, the Gehan Test was Used to Test the Hypothesis


Calculate Background Threshold Values Using the 95% UTL


Attempted Piper Stiff Diagrams


Insufficient Cations and Anions
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Statistical Methods




















2-Sample T-Tests
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S-5, S-6, S-7, S-9, S-10, S-11 Compared to Reinjection Zones A-C


S-5, S-6, S-7, S-9, S-10, S-11 Compared to Reinjection Zones A-D


S-5, S-6, S-7 Compared to Reinjection Zones A-C


S-5, S-6, S-7 Compared to Reinjection Zones A-D


A-C Zones Compared to D Zone


























Preliminary Results


Additional Data are Necessary for Valid Statistical Evaluation and Understanding of Aquifer Conditions


The A through C Zones are in the Same Aquifer Unit (Statistically Different from the D Zone )


The D Zone is in a Different Aquifer Unit         (Statistically Different from the A through C Zones)
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Six Month Look Ahead



Focused Baseline Water Quality Sampling


Focused Baseline Water Quality Discussion with USEPA/LARWQCB


Updated QAPP and FSP


Spring 2014 Groundwater Monitoring


Reinjection Pilot Study


Reinjection Pilot Study Data Evaluation


Continue Treatment System Design
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Stakeholder Action Items 


USEPA/LARWQCB Review Baseline Water Quality Data


Formal Acceptance/Denial of End Use Options


Applicable Permits and Agreements


Water Production Agreement


Etc…
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